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SPECIFICALLY ENGINEERED... 
NEVER MERELY ADAPTED... 
FOR EACH PARTICULAR 


TYPE OF APPLICATION reLeite: Siete) i itenga's 


COUPLINGS 


ONE-WAY SHUT-OFF 


Shuts off one side of line 


Gives quick connection and disconnection, with instant 
automatic flow or shut-off. To connect Coupling and 
open line to flow of fluid, merely push Plug into Socket. 
To disconnect, a slight pull on sleeve releases Plug and 
shuts off supply end of line. 


TWO-WAY SHUT-OFF 
Shuts off both sides of line 


To connect, pull back sleeve and push Plug into Socket. 
Identical torpedo type valves permit free flow of gas 
or liquid through Coupling. To disconnect, pull back 
sleeve . . . Coupling immediately disconnects, valves 
automatically seal both ends of line. Female pipe thread 
connections from 'g” to 1”, Available in brass or steel. 


STRAIGHT-THROUGH COUPLING 


Provides quick connection and disconnection, but does 
not have shut-off feature. Sizes, ranging from 4" to 2'2", 
carried in stock. Two special types of straight-through 
steam Couplings also available—one for low pressures, 
and one for high pressures. 


ine Couplings for 
iDS 
oll e GREASE ® HYDRAULIC FLU 
a 


Write for Catalog 


nnective Fluid L 


Quick-Co + HOSE CLAMP PLUGS 


HOSE CLAMPS ap COUPLINGS 


ue mp SOCKETS «HOSE CLA 


THE HANSEN MANUFACTURING COMPANY 


weor fLoeeen STREET CLEVELAND 11, OHIO 
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CONTROL FLUID FLOW 


a a 


with Micrometer Accuracy 


For AIR, OIL and WATER operation to 250 p.s. i. 


Y4".%".%". yy" 
SIZES 'h"+ f+ "+ % Typical Cylinder Circuit Using Hanna 


TEMPERATURES to 250°F Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
Hanna Flo-Set Valves are used to control cylinder piston speeds circuits to help you with your applications. 
and operating speeds of many types of fluid actuated mech- * 
anisms. They are able to handle air, oil, water and many gases. Cylinder ~~, 
When used with cylinders, these valves permit independent adjust- “ae 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 



































. , . : H Flo- 
Fluids pass unobstructed in the direction of the arrow on Hanna Valves yy 


Flo-Set Valves. In the opposite direction, flow can be controlled 

from zero to full pipe capacity. One valve can be set to an infinite 

number of controlled flow positions. Once set, the position can be 

held by means of a locking collar. Established flow positions can 

be reset by using the micrometer graduations which accurately = 

measure flow as a percent of full pipe capacity. : Unitite Valve 


One revolution of the aluminum valve body will change the MT Consult your classified tele- 


flow rate from zero to full capacity. No tools are necessary! In pS phone directory or Thomas’ 
~. Register for your nearest Hanna 


addition to the standard 6°, 4°, and %" sizes, there is a representative. Write for Hanna 
\%" Jr. model, without micrometer graduations or locking collar, Valve Catalog 254 and Flo-Set 


for light piping and tubing. Valve Bulletin 253A. 


— Hanna Engineering Works 
( # ) HYDRAULIC AND PNEUMATIC EQUIPMENT...CYLINDERS ...VALVES... RIVETERS 


1741 Elston Avenue . Chicago 22, lllinois 
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save money with a seal that needs 
only 60-100 micro-inch groove finish 
to replace O-rings that need 10-20. 
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minnesota rubber’s 
money-saving new 


Why New Design Seals Better 

Quap RINGs eliminate “‘sniral twist’’, a common 

cause of packing failure. At any pressure, less squeeze 

is required with QuAD RINGs than with O-rings. Truly 

effective sealing even for pressures as low as 0-5 psi. 

Quap RINGs also give a positive seal under high vacuum 

The 4-lip sealing surfaces reduce breakout and running friction 
giving longer life. Seal perfectly even with a rougher groove finish 


Why Minnesota Rubber Seals Last Longer 

Quap RINGS are injection molded by exclusive Minnesota Rubber 
process. Resu!t is increased resistance to abrasions and chemical 

actions due to unequalled high density. Evidence of greater density is 
shown here in cross sections of Standard Buna N compound, .027” x .019 
magnified 240 diameters by University of Minnesota 


Free Samples and Data 

Free samples of QuapD RINGs are available together with a 
descriptive brochure with technical information and installation 
data. Quap RINGs are the result of intensive research and 

field testing. Made to closest possible dimensional tolerances 
We urge you to inquire about this revolutionary 

new seal today. 


QUAD RING is a trade mark of 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 103, 3630 Wooddale Ave., Minneapolis 16, Minn. Phone: WEst 9-6781 


Circle 92 on Reader Service Card APPLIED HYDRAULICS 








oP iP 


11 l WHE ong 


THE MAGAZINE OF FLUID POWER 
FEATURE ARTICLES 
ELECTRONIC POSITION SERVO CONTROLS 


Bennett H. Horchler HYDRAULICALLY DRIVEN WEB CUTTER 
venereal Manage By Joseph Reed 


Paul Rolnick — AIR CYLINDERS ACTUATE MECHANISMS TO AUTOMATE 


GEAR HOBBERS 
Allan E. Morris 


Associate Editor SPEED CONTROL METHODS FOR A BROACHING MACHINE 77 
A.W. Beatondert COMPARING 3 SERVO VALVE DESIGNS 
By W. G. Holzbock 
HOW MULTIPLE MOTIONS ARE CONTROLLED ON A 


MECHANIZED DIPPING OPERATION 
By Paul H. Winter 





George H. Gutekunst, Jr. 


Nancy Rupp 


John A. Lankester HOW AN AUTOMATIC TRANSFER PROBLEM IS SOLVED 


WITH ELECTRO-PNEUMATICS 
Alaric Mausser By J. B. Patterson 


ACCUMULATOR CUSHIONS A SHIFTING LOAD 
Paul L. Reed 
r PRESS DIFFERENTIAL CIRCUIT USES SMALLER SIZE 


VALVING 


By Rex Burnham 
DEPARTMENTS VALVE OPERATING TIME IS COORDINATED WITH PUMP 


FLUID POWER LINES REVERSAL 
By Ransom Tyler 


LETTERS TO THI PUSH BUTTON CONTROL, 
EDITOR $y Allan E. Morris 
SAFETY, FLEXIBILITY AND ACCURACY WITH SEMI- 
AUTOMATIC HONING CIRCUIT 
By R. C. Engle 
HYDRAULIC, PNEUMATIC AND ELECTRICAL CIRCUITS 


COMBINED IN THIS PIERCING TOOL 
By John Foy 


BRIEFS 
FUTURE EVENTS 


NEW PRODUCTS 


AVIATION SECTION 
HOW TO GET ACCURATE FLOW READINGS WHEN 
IDEAS FROM A SALES TESTING AIRCRAFT COMPONENTS 
ENGINEER By William M. Richner 
FLUID MOTORS COMBINE WITH ANALOG COMPUTER TO 


— ee o TEST JET CONTROLS 


INDUSTRY By Robert G. Butterwick 


USEFUL LITERATURE 


MARKET PLACE THE INDUSTRIAL PUBLISHING CORPORATION 
Copyright 1956 


November, 1956 








a better kind of power, 
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THE INDUSTRIAL PUBLISHING CORP. 
The mark of an 812 Huron Road Cleveland 15, Ohio 


Extra Dependable 
machine 
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HAROLD BEHM Franchise Manager 


these premium-built, extra 
dependable E.D. “power 
packages "for general 
industrial use—75 years 


in the making—yours 
today at no extra cost! SALES OFFICES 
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ANCHOR 


S.A.E. Straight Thread 
*O” Ring Boss Adapters 


They’re new 

— and especially designed for use with the 
new S.A.E. Boss. Anchor S.A.E. Straight 
Thread, “O” Ring, Boss Type Adapters in- 
sure positive, leakproof connections. The 
positive “O” Ring seal eliminates the need 
for excessive tightening — therefore re- 
moving the danger of thread distortion, 
and cracking and distorting of valve body 
seats — common causes for leaks. Proper 
positioning of hoses is conveniently ac- 
complished, avoiding twisting strains. They 
may be removed and re-installed many 
times without impairing efficiency. Anchor's 
new S.A.E. Boss Type Adapters are now 
available in a large range of sizes and in 
quantities to satisfy your needs. Dimen- 
sional diagrams, cross-sectional views and 
engineering data on these new S.A.E. 
Adapters are given in the new Anchor 
Catalog No. 202 — write for your copy. 


Andy Anchor 

says: 

Catalog No. 202 also 

gives you engineering data 

on the broad line of Anchor 

Adapter Unions, Adapters 

and Pipe Fittings 

also ask for 

Catalog No. 100 — Anchor Pressed-On 
Hose Assemblies. 

Catalog No. 301 — Anchor Clamp Type 
and Reusable Couplings. 

Write for Catalog. 














Useful Literature / 
/ 


NEW ANCHOR 
SAE BOSS FITTINGS 
AND "O" RING ADAPTERS 


A new Anchor Catalog has just been 
published, illustrating and describ- 
ing this company’s complete new 
line of SAE Boss Fittings and “O” 
Ring Adapters designed to satisfy 
the new SAE Straight Thread Boss 
Standards as shown on Page 825 of 
the 1956 SAE Handbook. A com- 
plete line of these new adapters is 
now offered in a wide range of 
sizes and styles. Also shown are the 
new Anchor Tube Nuts, available 
in Short Nut, SAE Long Nut and 
3-Piece Assembly Styles. 


Anchor SAE Straight Thread “O 
Ring Boss Adapters are especially 
designed for use with the new SAE 
Boss. Positive, leak proof connec- 
tions are insured by the “O” Ring 
seal. The need for excessive tighten- 
ing is eliminated, and with it the 
danger of thread distortion, twisting 
strain, cracking and distorting of 
valve body seats, all of which are 
common causes for leaks. 


Anchor SAE Straight Thread “O” 
Ring Boss Adapters may be re- 
moved and re-installed many times 
without impairing their efficiency 
Simplicity of design and conveni- 
ence of assembly facilitate installa- 
tion in plant or field 


Production to Anchor's exacting 
manufacturing standards is your 
assurance of maximum, dependable 
service life 


Ask for your copy of the new 
Anchor SAE Boss Fitting Catalog. 
Write to Anchor Coupling Co. Inc., 


378 North Fourth Street, Liberty- 
ville, Illinois. 


378 North Fourth Street e Libertyville, Illinois 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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LONG AND SHORT OF IT... 
This month’s cover, illustrating 
the lead article, shows the pro- 
duction problem of automatically 
varying length of cut on web ma- 
terials. AMF engineers have de- 
veloped the automatic web cut- 
ting system 
described 
in Joseph 
Reed’s arti- 
cle. 

This de- 
sign article 
presents the 
details of a 
servo sys- 


tem having 
Joseph Reed 


great prac- 


tical industrial value. The hy- 
draulie circuitry is very simple. 
Its control is the key to successful 
operation. 

Joe Reed, holds both electrical 
and mechanical engineering de- 
grees. While with American Ma- 
chine and Foundry Company, his 
work on servomechanisms for au- 
tomatic machine control included 
development of the web cutter 
system. He recently joined Gen- 
eral Precision Laboratories to do 
servo design work on aircraft 


computing systems. 


Lines 


about Applied Hydraulics 


VALVE DESIGNS ... Askania Regulator’s head of product 
development, W. G. Holzbock compares operating charac- 
teristics of three types of servo valves for industrial ap- 
plications in an article starting on page 78. Operation, 
load characteristics, flow forces and linearity are discussed 
for the 4-way spool valve, baffle-and-nozzle valve and jet 


pipe valve. 


BROACH CONTROLS ... At a machine tool hydraulics 
forum last spring one of the discussions centered around 
control of broaching. Should feeds be powered electrically 
or hydraulically? Is quality of finish primarily dependent 
on broach tooth design? If the tool is properly designed 
will finish vary between a hydraulic feed and electrical 
feed? We're tossing these questions at you. To see what an 
all-hydraulic broaching machine does, take a look at 


pages 76 and 77. 


PUSHBUTTONS .. . Continuing AH’s series of articles on 
electrical controls for fluid power systems, Allan Morris 
writes about pushbuttons in this issue- Part 2 on push- 
buttons will be published in February. HPM’s chief elec- 
trical engineer, Ken Rexford has written the February 
article. 


NEW IDEA FOR SMALL PRESSES... The advantages of 
the differential circuit have been emphasized in many 
articles. One of the accepted disadvantages is the increased 
pipe and valve sizes to handle the additional volume re- 
circulated from the press cylinder. With valve costs almost 
tripling when the size is changed from “4 to 114 inch, the 
price of a differential circuit can be high. In return for 
this extra investment the user gets greater speed. 

Rex Burnham describes a differential press circuit for 
tonnage ratings of 30 to 75 tons which does not require 
increased valve sizes. The circuit on page 95 shows how 


it’s done. 
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recision Dyna-seals... 


provided leak proof 





vibration proof sealing 






for Cummins Engine 









ge 
ee, 


Here’s how Dyna-seal works. 


5 stam 





> «i “ay ‘ 
In the Cummins Engine fuel system, a filter screen in the pres- oe 


sure regulator is a vital element. This filter must be readily acces- AA) 






sible for occasional cleaning, yet perfect operation requires 






vibration proof and leak proof sealing of the filter chamber to 






avoid loss of power. Dyna-seal filled those sealing requirements. 






Dyna-seals bring to an end the face-to-face sealing problems 






of many other manufacturers in automotive, mining, industrial Dyna-seal before bolt head is drawn 
down. Note flare of sealing member. 






and marine fields. This practical one-piece unit, consisting of 





a flared rubber sealing ring, heat and pressure bonded to a steel 






washer provides a positive seal against pressure of up to 10,000 






P.S.I. It eliminates grooves and special machining — reduces tool- 






ing-cuts assembly costs— may be re-used. 






Dyna-seals give exacting performance under bolt and rivet 






heads, cap nuts, flanges or special fittings. Let a Precision engi- 






neer demonstrate the many Dyna-seal cost and labor-saving ad- 






vantages to you. Write today! Bolt head drawn down. Lock washer 
action. Bolting torque reduced 







Write for your free copies of Precision catalogs on 0” Rings and Dyna-seals 





recision Rubber Products 
Corporation - “O” Ring and Dyna-seal Specialists 









Dept. 1, Oakridge Drive, Dayton 7, Ohio See. thiréeo de “Blclaville, Québec 
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Reliability for the 
heart of your 
electro- hydraulic 
servo control 


Typical 
Sanders high-flow 
servo valve instal. 


lation. 


r 


In the development of automatic 
conrrol sysrems involving posimon 
velocity or force, Sanders Associates 
maintains a completely equipped elec- 
tro-mechanical and hydraulic labora- 
tory devoted to systems engineering 

The hearts of these systems are the 
various Boor-Strap* electro-hydraulic 
servo valves designed and built by 
Sanders. From the largest (0-400 GPM) 
ro the smallest (0-1 GPM), these valves 
can be integrated into any complete sys- 
tem requiring high frequency response, 
reliability and simplified operation 

For both industrial and military ap- 
plication San lers electro hy lraulic con- 
trol systems have a record for reliable 
performance under extrem environ- 
mental conditions. If you are seeking 
maximum efficiency for similar systems 
Sanders engineers are glad to contribute 
their experience to your needs. Simply 
write to Depr. AH-11. 

Vital contro! functions performed by 
Sanders Electro-Hydraulic Servo Valves 
Aircraft and missile control systems 
Aromic-powered submarine steering 

: 


and diving 
Anti-aircraft g 
Aircraft test 
Rocker and 


systems 


*T. M. Sanders Associates 


ANDEAS 
ET). co ciares 


weet 
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INCH CONTROL... When we called on Micromatic Hone, 
we talked about surface finish with R. C. Engle, who has 
authored the article on the honing circuit in this issue. 
The Microhoning process generates accurate size and sur- 
face by having controlled motion and pressure. Air coun- 
terbalancing and hydraulic reciprocation are used in the 


design of this honing equipment. 


DIP-N-RINSE ... is the cycle of an automatic machine for 
processing porcelain, developed at Pass & Seymour. Aec- 
complishing the necessary movements and timed sequences 
became a project in pneumatic and electrical circuit de- 
sign. Paul Winter describes the work starting on page 84, 


AUTOMATION IN THE SOUTH ... One of the many ap- 
plications of pneumatics to the textile industry is described 
in an article by J. B. Patterson. It’s an interesting part 


handling set-up. 


1955 PRIZE WINNER .... Our aviation article this month 
won a cash award in the 1955 Prize Paper Contest. If you 
are planning to enter the 1957 contest, this article suggests 
one area of interest—testing procedures. For more infor- 


mation about the 1957 contest see page 24. 


THINKING HANDS ... A history of machine design would 
show that early efforts were directed toward equipment 
which would do brute force operations which are beyond 
the strength of man, of horses, and even elephants. These 
hard working machines were designed to be properly 
guided by man. Today, design effort is aimed toward 
taking the “guiding” or control function out of the hands 
of a man and putting it into the machine. The dream of 
the robot man is not new; however, the idea of a mechani- 
cal man is perhaps outdated. 

Take a look at the article describing Barber-Colman’s 
automated gear hobber starting page 73. That’s what got 
us off on the mechanical—oops—in this case pneumatic 


man kick. 


NEXT MONTH .. .. December AH is the Fluid Power 
Mobile Equipment issue. Articles will emphasize present 
and future applications of positive displacement pumps 
and motors for driving the travel motion of construction, 
agriculture, coal mining, railway maintenance and ma- 
terial handling equipment. 
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Reg 


- VARIABLE 
DELIVERY PUMPS 


View of the 
3 ‘VSG’ 
Pumping Sets 


L.6.C. Northern Outfall 
Detritus Pits Scheme 


This scheme handles 200 million gallons of sewage per day. The 
layout consists of six Detritus Pits each having an inlet and outlet 
channel with the flow controlled by hydraulically operated penstocks. 
The pumping equipment consists of ‘VSG’ hydraulic auto pumps, 
Storage tanks, control valves and operating desks. ‘Holding’ pressure 
Om fam can be maintained over long periods and a source of high 








pressure oi] is constantly available. Each penstock is desk operated 
by valves for raising, lowering and suspending. These three opera- 
tions can also be carried out by hand at penstocks. 


View from control 


“neers WI CKERS-ARMSTRONGS LTD 
inlet penstocks: 
control desk in - (ENGINEERS) w 
foreground =» WIGCKEER'S HOUSE * BROADWAY + LONDON- ENGLAND Cables: Vickerseng, London Telex 
East: Consolidated Engines & Machinery Co., Ltd., 5645, Pare, Montreal, Quebec. West: Galbraith & Sulley Ltd., 1331 W. 6th Ave., Vancouver 9 
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ROSS EXCHANGER [om 


cools oil to keep pressures at peak level 


in Lewis plastic molder 


Exerting a mold clamping pressure of 110 tons, this Lewis Model 
412-D-8 Plastic Injection Molding Machine is designed to apply 
a maximum injection pressure of 21,200 psi on the material. 

Neatly mounted next to the power unit, a Ross Type BCF 
Exchanger insures these rated pressures by providing safe, dependable 
oil cooling at all times. Oil viscosity can not drop to impair 
pump efficiency. 

Ruggedly built to withstand punishing hydraulic shock, Ross 
Exchangers are featured accessories on die casters, metal drawing 
presses, plastic molders, extrusion presses, fluid drives, welders, stretch 
wrap formers and many other types of prime equipment. 

Compact, easy to install and easy to maintain, Ross Exchangers 
are unrivaled in thermal efficiency. Completely pre-engineered 
and fully standardized, they’re available in a wide range of sizes to 
answer your needs without expensive “specials” in either 
design or fabrication. 

For detailed information, request Bulletin 1.1K5. Ross 
Heat Exchanger Division of American-Standard, Buffalo 5, N. Y. 
In Canada: American-Standard Products (Canada) Limited, 
Toronto 5, Ont. 
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OIL HYDRAULICS DIVISION 


WEBSTER 
ELECTRIC |. 


RACINE - WISCONSIN 


M 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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ECONOMICALLY PRICED SINGLE SPOOL 
AND MULTI-SECTIONAL VALVES 


These new WEBSTER single spool units and multi-sectional (series type) 
Directional Control Valves are designed to control and direct the flow of oil 
to cylinders and hydraulic motors in agricultural machinery, road-building 
equipment, machine tools, and a variety of other applications. They combine 
a very economical price with outstanding performance features including: 


@ Built-in relief valves with poppets of 
molded nylon for minimum leakage .. . 
convenient screw adjustment 


@ Valve spool hard chrome plated and 
ground after plating for low internal leak- 
age and long life 


@ May be furnished with detent pressure 
return feature which automatically shifts 
valve spools from ‘‘ON’’ to Neutral when 
cylinder being operated reaches end of 
stroke, or exceeds preset pressure 


@ Variety of mounting brackets, tapped 
mounting holes, to accommodate almost 
any mounting situation 

@ Inlet port provided on single spool valves 
on either right or left side of valve body 

@ Control handles on single spool valves 
can be installed in any of four positions, 
90° apart 

@ Choice of spools for 4-way or 3-way op- 
eration, open or closed center 


These valves are designed for operating pressures up to 2000 psi, shock pressures 
to 5000 psi. They have a capacity of up to 20 gpm with a minimum of back pres- 
sure. All ports have 34” pipe thread. Available with relief valves, normally set at 
1000 psi which can be adjusted from 500 psi to 1500 psi. Single spool unit valves 


can be connected in series to 
operate two or more cylinders, 
independently or together. 
Multi-sectional valves are avail- 
able up to six spools. 


Name 


Write Today for Complete Information 


Please forward complete information, including 
dimensional drawings and back pressure curves 


on 


0 Single spool unit valve 
0 Multi-sectional (series type valve) 
©) Please send catalog on hydraulic pumps 


and motors (up to 30 gpm) 





Title. 








Pp 


Street. 


7 








City, Zone & State 
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GALION 104 Motor Grader, above, 
uses Eastman Assemblies on EIGHT 
Hydraulic controls for more accurate, 
effortiess and economical grading. 
Close-up, left, shows powerful Hydrav 
lic Circle Turn for famous Galion 
“Reversible” Moldboard 


BARBER-GREENE Bituminous Finisher, 
right, automatically lays level finish for 
smoother, safer travel. Close-up shows 
Eastman Hydraulic Hose Assembly de- 
livering 2,700 ibs. pressure to raise and 


lower finishing screed 


Smoother, SferRoade 


BUILT WITH HYDRAULIC POWER 
DELIVERED THROUGH 


Fastman 


HYDRAULIC HOSE ASSEMBLIES 


COUPLINGS 


Seve Sema 
STRAIGHT AND 


ANGLED ADAPTER 
UNIONS 


Sige tne 


<< 


= 


ALWAYS SPECIFY 


EASTMAN Pressed-on, Reusable 
and Renewable Couplings for 
high and low pressure air, gas, 
water, point, grease and hy 
draulic flvids. Eastman Straight 
end Angled Adapter Unions 


Smoother, safer highways are being built today through the application of 
modern engineering and the use of modern equipment—much of which is 
hydraulically operated—using Eastman Hydraulic Hose Assemblies. 
pioneer builder of road machinery—-whose Motor Graders and 
Rollers are used ‘round the world—first used hydraulic controls as early as 
1927. Eastman Mfg. Co. pioneered in the development of Hydraulic Hose 
Assemblies in 1926—and Galion is Eastman equipped today! 
whose Bituminous Road Finishers have been used at 
one time or another on almost every road ever built—also uses Eastman 
Hydraulic Hose Assemblies. Hydraulic power is used to raise and lower the 
all-important mechanism which lays a level finish—regardless of irregularities 
in the base. Barber-Greene’s founding date of 1916 closely parallels Eastman’s 
of 1914—and Barber-Greene is Eastman equipped today! 
first in the field—is proud to have pioneers such as Galion and 
Barber-Greene—as well as many other leading American manufacturers— 
use Eastman Hydraulic Hose Assemblies. Look to Eastman for continued 
leadership in engineering and design for quality of material and workman- 
ship—plus better-than-ever service through expanded production facilities 
of our new, modern plant. 


/ 
iq) for Eastman Catalog 
or send blueprints stating 
your hydraulic requirements 
and specifications. 


MANUFACTURING COMPANY 


Dept. AH-11, Manitowoc, Wis. 
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Address your letters to: Editor, 
APPLIED HYDRAULICS Magazine, 812 
Huron Rd., Cleveland 15, Ohio. 


Impulse Test Equipment 

I am interested in impulse test- 
ing equipment, specifically that 
used to test hose assemblies to 
Mil-H-5511 and Mil-H-5512 spec- 
ifications. 

Can you send me information 
concerning the design and opera- 
tion of this equipment or leads 
where this information is avail- 
able? 

V I VAILLANCOURT 
Development Engineer 
The Polymer Corporation 
Reading, Pa. 

To help with this design prob- 
lem, we've sent names of users of 
impulse test equipment as well as 


manufacturers. 


Pressure Switch 
Please tell us where to purchase 
plunger pressure switch shown on 
page 57 AH August issue. Rating 
desired 00 psi, 220 v, 15 watts. 


GEORGE JOSEPH 

Central Engineering 

Food Machinery & Chemical Corp. 

San Jose, Calif 

Vickers Inc. is the manufacturer 

of this switch. It has a pressure 

range of 100 to 2000 psi with an 

electrical rating of 5 amperes at 
200 to 250 volts. 


Pump Manufacturers 
Please send me a complete list 
of manufacturers of hydraulic 
pumps and variable displacement 
pumps. 
J. T. ALOISIO 
Special Equipment Manager 
Raytheon Manufacturing Company 
Waltham, Mass. 
Copy of the complete list as 
published in the MASTER CATALOG 
of Fluid Power Products has been 
sent. 


Continued on page 16 
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your plus a 
new or 


existing 
gate valve 
valve actuator 


i gives you 
3 AUTOMATIC 
CONTROL 


siMPLE AS I 9 3 


Without interruption of service, and with only slight modifica- 
tion, every rising stem gate valve in your line can be converted 
to automatic control by the simple and easy process of instaliing 
Ledeen Valve Actuators. 

Pneumatically or hydraulically operated, these valve actuators 
are adaptable to gate, diaphragm and plug valves for direct 
or remote control. 

Ledeen Valve Actuators are available in a wide range of stem 
pull capacities. 


cA Control your Ledeen Actuators 
with Ledeen Valves 


Write for Bulletin 3030 


Ledeen Mfg. C 


3332 North Gilman Road 
El Monte, California 


VALVES © CYLINDERS 
VALVE ACTUATORS 
AIR-HYDRAULIC PUMPS 
AND BOOSTERS 
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Is this Garter Spring necessary 
on your Oil Seal application? 


The answer lies in an individual evaluation of your application. Garter 
springs, where not required, can take a “free ride” at your expense. The 
mechanical action created by garter springs can result in excessive torque 
and friction . . . can often shorten seal life . . . can actually cause 
shaft wear 

IPC seals are designed, compounded and bonded to provide inherent 
resistance to operational stress, often without the added cost of mechani- 
cal “pinch”. 

If excessive eccentricity, temperature range or other conditions do 
warrant the use of mechanical “pinch”, IPC engineers will design your 
oil seal to combine custom compounding with minimum spring “pinch” 
consistent with good performance. 

Before you buy, ask for IPC’s recommendation. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


PACKINGS e« OIL SEALS « PRECISION MOLDING 
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specify with 


HYDRAULIC PUMPS 
FLOID MOTORS 


confidence... 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


In many cases by specifying an Eastern unit you 
realize dollar savings as well as great savings in size. 
They cut operating costs by keeping space require- 
ments and weight to a minimum. 














. 
t J » Zl 
A) r bis 
- ‘ 04 > r \ R * 
SEE Se On JP on ae . 





100 Series — . ne poe gear 700 Series — High pressure gear 2700 Series — Gear type fivid 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm motor. Torque output — 0 to 15 
and working pressures up to 1,500 and pressures up to 1,500 psi. ft. pounds. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


2 ) QATECM. wousts, INC. 


100 SKIFF ST.. HAMDEN 14, CONN. 
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LETTERS / 


[10 the editor / 
Designer's Checklist 
Cz alk iced 
PP gy I get a reprint of the ar- 











Check ‘Hydraulic 
‘hecklist” which appeared i 
June issue of 1 appeared in the 


with ad 


KREMEYER 
W hirlpool-Seeger Corporation 
S 
| f. Joseph, Vir higan 
| Te 
Tearsheets have been sent 


HYDRAULIC OIL FILTER Self-Displacing Accumulator 


The so-called self-displacing ac- 
cumulator described in the 


Designer's 


APPLIED HYDRAL- 


» August 
> £ 2 7 
issue was used by the writer nea 

= 





ly nine years ago, in the develop- 
| _— of a power circuit for a U.S 
| Navy transfer-at-sea ce: we 

| i r-at-sea cargo winch 


Filter life up to @ yeer eliminates usual 


frequent draining, refilling of systems. 





HILCO Hyflow Oil Filters trap dirt, acids, rust. 

sludge, gums. resins «++ all solid contaminants, 

and keeps your hydraulic system clean and in 

top running condition at all times. To you: 

this means longer oil life, reduced weer and 

abrasion « _ hence, less down time and lower - HILCO 
OIL RECLAIMER 


ment operation with increased production. Hy- For complete moves 

draulic unit sensitivity depends upon a clean solids, Ocitt ee: —_ 

system. HILCO Hyflow filters remove solids as ture, solvents, gasses. 

etc., from hydraulic 

soon as they enter the system and retain much fluids by heat-vacuum 
process. 











maintenance costs giving you continuous equip- 








of the moisture which enters the oil from the 
ere and from condensation. Obtain the full capacity and economy 


ition with HILCO. 
They can be 


atmosph 
of your equipment by keeping it in top running cond 
Hydraulic Oil Filters come in stationary oF portable models. 
hooked into hydraulic systems without interrupting equipment operation. 


eo SEE FOR YOURSELF HOW HILCO 
keeps your Hydraulic System Clean.. = 2.) 


gg was produced by the 
’. H. Wheeler manufacturing 
g 


WRITE TODAY FOR THIS Aree Boontel Company, with Mr. J. C. Patterson 


ac gf as e Ss i ge y eet 
ting as th ir con ulting ng in -e 




















The winch was successfully used 
and demonstrated on shipboard 
as a prototype in 1950, and more 
were contracted 


THE HILLIARD 
| 4 Corporation | In this ge — 
accu! ator. 


148 W. FOURTH : 
ST. e ELMIRA, NEW YORK at the same time that it stored 
energy, 


Recommendations at no Obligation 


supplied supercharging 


(Upton radeon James Ltd, 090 Yonge Sty Terente: DA RAR Nod A 
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Be sure to see Parker 





for both tube and hose fittings! 


Here, from one convenient source, you can get the most 
advanced hydraulic fittings available . .. both tube and hose. 
For example, new Parker no-skive Hoze-lok fittings require 
no stripping of rubber-covered hydraulic hose. They're 


faster, easier to use and re-usable. Cc rke r 
Also, new Parker straight-thread tube fittings solve high- 


pressure hydraulic leakage problems resulting from tapered Hydraulic and fluid 
pipe threads. Straight threads are available on Triple-lok system components 
(the industrial standard flare tube fitting) and on Ferulok 

(flareless fitting for heavy steel tubing). 


TUBE & HOSE FITTINGS DIVISION 
Section 422-A 


The Parker Appliance Co. 

17325 Euclid Ave., Cleveland 12, Ohio 

[] Please send no-skive Hoze-lok Bulletin 
No. 4402 
Straight-thread fittings Catalog No. 4301 


NAME 


COMPANY 


No-skive Hoze-lok fittings need no Straight-thread tube fittings provide ADDRESS 
stripping of hose covers. Only two simple leakproof, trouble-free connections. No 
steps complete the make-up. Re-usable. overtightening. O-ring makes the seal. city ewe ee 
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EAGLE 


time delay relay 


for transmitters and other industrial 
or aircraft applications 


Compactness ... plus "Mil-Spee"™ precision 


A complete timer, weighs only 9 ounces, Yet it passes rigid 
military tests for accuracy, vibration, shock, salt spray, 
humidity. Developed for radio and radar transmitters, now 
available for any application that requires this precision, 
space-saving timer, 


As one example, this new timer (HYS series) gets electronic 
equipment back into service just as quickly as warm tubes 
reheat to safe operating temperatures. Starts operation 
minutes sooner when tubes have not completely cooled from 
a previous operation. It’s safe. Cuts lost operating time. 
Standard 28V D. C. Other D. C. ranges on request. Units 
may be operated from 115V A, C, rectified source, Free 
bulletin. 


«=«===MAIL COUPON TODAY ----=== 


Eagle Signal Corporation, Dept. AH-1156 


industrial Timers Division 
Moline, Illinois 


Please send Bulletin 820 with operation data 
and specifications on the new HYS series 


time delay relay. 


NAME ANO TITLE 





COMPANY 





ADORESS 





city STATE 
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/ to the editor / 


pressure to the large hydraulic 
motor, acting as a pump, while the 





line was being pulled out: as well 
as accepting storage oil while the 
stored energy was used to retrieve 
the high-line. 

This accumulator was quite 
large, having a stroke of 14 inches 
and a bore of 18 inches. Our 
original sketch made in 1947 
shows identical principle for the 
double-acting accumulator. 

R. B. GALLOWAY 
Vickers Incorporated 
Washington, D. C. Office 

This application of a double act- 
ing accumulator should interest 
many readers. The article in Au- 
gust described much smaller ac- 
cumulators designed for aircraft 


applications. 


Dump Truck Cylinders 

Please send a list of manufac- 
turers who make hydraulic cyl- 
inders mounted on a subframe 
suitable for dump trucks. Of par- 
ticular interest are manufacturers 
that produce a unit comparable 
to twin cylinder Daybrook Hoist 
4 DIA. 


LEWIS R. GOODMAN 

Commercial Waste Service 

Miami, Florida 

We have sent a complete list ol 
companies making hydraulic cyl- 
inders for dump truck applica- 


tions. 


Rubber Molded Product 
We are looking for a Neoprene 
rubber guard. We need fifty hav- 
ing an inside diameter of 2-3/16 
in and anywhere from 1% to % 
inch thick; and 25 of the same 
thickness but with an inside diam- 
eter of 1-7% inch. Inside diameter 
is critical; o.d. to be 1 inch larger 
than id. Shoulders need not be 

square. 

Gc. W. WIEDMANN 
E. 1. DuPont de Nemours 
Fort Madison, lowa 
A list of rubber molded prod- 
ucts manufacturers has been sent. 
vv 
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PLUS 


values in 
power 


of the HOWELL series one hundred motor line 


gives yow A WIDE RANGE OF MOUNTINGS 
AND ELECTRICAL CHARACTERISTICS 
TO FILL YOUR PARTICULAR MOTOR NEEDS 


To meet your job requirements exactly, the new 
TOTALLY Howell Series 100 motors are available in each 
ENCLOSED of the five standard constructions illustrated 
FAN-COOLED here. And under their streamlined good looks 
lie a wealth of “plus values” in construction 
that make these rerated motors your best buy 





for long range dependability. 

Beyond mountings, there’s a broad range of 
electrical types and mechanical combinations 
that are accommodated readily by the basic 
Series 100 design. A partial list is as follows: 


OPEN Normal torque Single phase 
DRIP-PROOF High torque, compressor Torque mofors 
duty Brake motors 
Punch press, elevator Part Winding 
and crane hoist Rapid reversing 
Multi-speed Special application 
Reluctance synchronous Gear mofors 














TOTALLY ENCLOSED 


SPLASH-PROOF NON-VENTILATED 


and WEATHER- 
PROTECTED 


Ls x EXPLOSION-PROOF 


C-FACE D-FLANGE {available soon) 
P-BASE 


For more details on Series 100 
motors, write for Bulletin N-100-R 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 ~. HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
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NOW...Republic ELECTRUNITE steel 
for both cylinder and line 


4 * _ . “ om 
a — —— , 
Republic Hydraulic Cylinder Tubing 
The powerful Davis Back-Hoe, a product of Mid- 
Western Industries, Wichita, Kansas, thrives on rugged 


jobs where sheer power and dependable performance 
are musts. 


To get both, a considerable amount of Republic 
ELECTRUNITE® Hydraulic Cylinder Tubing is used in 
the cylinder assemblies. The Industrial Hydraulics 
Division of Cessna Aircraft Company, Hutchinson, 
Kansas, fabricators of these cylinders, has found that 
this high-quality tubing is ideal to work with for sev- 
eral important reasons. 

They like the easy honing characteristics, the ability 


of the raw tube to clean up and provide a defect-free 
surface, to the required micro-inch finish. They like 
the uniform roundness, concentricity and ductility in 
every inch of tubing. In fact, it’s these predictable 
physical characteristics of Republic ELECTRUNITE 
Hydraulic Cylinder Tubing that enable manufacturers 
to establish efficient production procedures. 

It will pay you to get all the facts on Republic ELECTRU- 
NITE Hydraulic Cylinder Tubing. You'll discover that a 
substantial saving is possible on processing costs. Tub- 
ing is available in a wide range of sizes and wall thick- 
nesses regularly used in hydraulic cylinder applications. 


REPUBLIC 


a” 


REpuBLIC)) Worlds Wideat Range off Standard Steels 


STEEL 


APPLIED HYDRAULICS 





hydraulic tubing 


applications 3 


= 


a 


Republic Hydraulic Line Tubing 


Republic produces an electric welded steel hydraulic 
line tubing to a highly restrictive specification that will 
assure unsurpassed performance in your high-pressure 
applications. 

This specification is the result of knowledge gained 
in the manufacture of critical ammunition components 
used in Korea. The excellent performance of our weld- 
ed tubing throughout this period proved beyond a 
doubt its complete dependability. 

In addition to serviceability, Republic ELECTRUNITE 
Hydraulic Line Tubing includes other important ad- 
vantages. Because the tube is formed from flat rolled 


STEEL 


ant Stack Producla” 


November, 1956 


steel, both inside and outside surfaces can be checked 
for defects. The resulting uniform wall of the tube 
coupled with high ductility provides excellent flaring 
and bending characteristics. And the tube is not sub- 
ject to longitudinal and transverse cracks. 

It will pay you to get a// the facts on Republic ELEC- 
TRUNITE Hydraulic Line Tubing. You'll discover how 
it can substantially reduce maintenance costs in compli- 
cated installations. It’s available in a wide range of 
sizes and in wall thicknesses regularly used in hydrau- 
lic applications. Fits all standard fittings and accesso- 
ries. Send coupon for additional information. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
Dept. C-2760 
211 East 131st Street, Cleveland 8, Ohio 

I would like a sales representative to call with additional 
information on Republic 
O ELECTRUNITE Cylinder Tubing 
O ELECTRUNITE Line Tubing 

_ Title 


Name 
Company 


Address 


aa ia eta 
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A New Material 


for Hydraulic an 


Diesel Lines 


T. L. PARKER Vice President 
Columbia Steel and Shafting Co. 
Interior scaling and flow resistance—magnified by the 
introduction of the newer, high speed hydraulic fluids 
point up a problem that ts not entirely new to designers 
and engineers in the hydraulic and diesel fields. Oxidation 
and scale adhering to tubing walls can restrict flow in 
fluid systems, causing pressure changes and forcing the 
system to function at a substandard rate of efhciency 
This same scale, loose and circulating, of course causes 
additional damage and premature deterioration of valves 
and pumps. The introduction of any other type of foreign 
matter or dirt, during or after manufacture, would have 
the same general effect 

A new tubing, now available in commercial quantities, 
is providing a logical solution to the problem. Marketed 
inder the name of Summerill HYDRALUSTER, it has 
an exceptionally smooth, bright and clean surface on both 
Produced by 


an annealing 


, ” 
interior and exterior wali 


process that regulates the cooling cycle as meticulously 
as the heating phase, Hydraluster is highly resistant to 
oxidation, and the smooth wall finish is not conducive 
to dirt adherence. Initially clean, the tubing is shipped 
fully protected by special preservatives, and it can be 
provided in individually capped lengths. The preserva- 
tives are easily removed with good grades of commercial 
solvent 

An interesting by-product of the silver-bright finish 1s 
the sales appeal it adds to OEM equipment. Hydraluster 
has the inherent strength and exceptionally fine working 
properties of steel, and is available at standard hydraulic 
tubing prices 





SAMPLES and SPECIFICATIONS: While supplies last, we'll 
gladly send you a sample of HYDRALUSTER. Your 
name, on company stationery, will bring specifica- 
tions, descriptive literature and the sample by 
return mail 











Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. 10-10 


District Offices: Buffalo * Chattanooga * Cleveland * Dayton * Hartford * Philadelphia °* Pittsburgh * Milwavkee * Chicago 
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n RAPID TRAVERSE VALVE 


PRESSURE SUPPLY 


RATE VALVE 


DRAIN 


PRE URE RETURN 
TO RESERVOIR 
DRAI 


> 


tema tthia.| 


STYLUS Fj 


an ——— ——- 


CYLINDER LINE 


PRESSURE LINE 


DRAIN 
CYLINDER 


Hydraulic control system of the Lodge & Shipley Powerturn 90 
Copymatic Lathe protected by a Purolator Micronic” filter 


Designed for highly accurate control 
... fully protected by Purolator Filtration 


On a very successful automatic duplicating 
lathe, this hydraulic control system makes pos- 
sible both quick, simple operation and a high 
degree of sensitivity and accuracy. Reliable and 
uninterrupted operation of a system like this is 
dependent upon freedom from contaminants. 
That’s why the Lodge and Shipley Company, its 
manufacturer, made Purolator Micronic” fil- 
ters an integral part of their hydraulic system. 


FILTRATION FOR EVERY KNOWN FLUID 


PURQLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


Purolator engineers recommended a standard 
filter from their stock of over 2000 models. It 
more than met the system’s special requirements. 

The controlled porosity of Purolator’s 
Micronic element evenly filters out contami- 
nant particles as small as .000039 inch. And 
because it’s made of plastic-impregnated cellu- 
lose, the Micronic element is not affected by 
high temperatures, water, or oil. 


Filtering information for product designers is avail- 
able in our 32 page “Filtration Manual for Product 
Designers”. Just enclose 25¢ to cover postage and 
handling. Address Dept. P5-1126 
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about fluid power 





JUDGES FOR 1957 PRIZE PAPER CONTEST 


> 


Three outstanding engineers, who for many 


hi years have been engaged in the advancement of 


— 


S fluid power in the machine tool, fabricating ma- 


chinery and mobile equipment fields, have ac- 


cepted the invitation to serve as judges for the Sth Annual 
APPLIED HYDRAULICS Prize Paper Contest. 


@ Earnest Y. Seborg—Head of 
Development and Experimental 
Department, Ingersoll Milling Ma- 
chine Company, is a veteran in the 
fluid power field. From 1934 to 
1938 Seborg was in charge of hy- 
draulic and electrical design for 
Ingersoll Milling. In 1938 he 
joined Barnes Drill Co. in the 
same capacity and from 1948 had 
been their assistant chief engineer. 
chief engineer and chief develop- 
ment engineer until he was named 
to his present position last July. 
Seborg. who has been very active 
in the promotion of fluid power, 
has authored many articles per- 
taining to hydraulics and hydrau- 
lically operated machines. and 
taught evening courses in hydrau- 
lics at the University of Illinois. A 
number of patents relating to hy- 
draulic mechanisms have been is- 


sued in his name. 


e@ 8B. I. Ulinski—Director of 
Product Research, Automati« 
lransportation Company, Division 
of the Yale & Towne Mfg. Co.. has 
for many vears been engaged in 
the design and development of hvy- 
draulic devices and applications 
for industrial trucks. Ulinski was 
appointed chief engineer of the 
company in 1932. Expanded engi- 
neering responsibilities made him 


director of engineering in 1952. 
He was instrumental in developing 
a line of control valves which en- 
abled the control of the lifting and 
tilting motion of the fork truck 
mechanism either simultaneously 
or independently by means of a 
single control handle. He also su- 
pervised the development of pow- 
erful hydraulic steering mecha- 
nisms for use with giant multi- 
wheel trucks capable of handling 
100,000 pounds or more. There 
are many other projects Ulinski 
has worked on and to which he is 
now devoting his time as director 
of the group to which he was as- 
signed in September. 


os 1. J. de Vatteo Chief Engi- 
neer, Watson-Stillman Press Divi- 
sion, Farrel-Birmingham Compa- 
ny. Inc., joined the company in 
1944, became assistant chief engi- 
neer in 1949 and was promoted to 
his present position in 1951. De 
Matteo has had wide experience in 
the hydraulic field. He was asso- 
ciated with Thomas & Betts Com- 
pany from 1935—1940 and Mack 
Mig. Co. from 1940—1944, He 
graduated with a degree in me- 
chanical engineering from New 
York University in 1942. In 1953 
he presented a paper about his 
Continued on page 28 
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_ Spo conpor 


REASONS and you'll controlled porosity 


see why you get better Sirvis mechanical leather 
performance when you 


4 


_ oe BETTER 
mY? POROSITY 
LOWER CONTROL 
TORQUE 
MINIMUM 
FRICTION 


The wide range of Con- 
por treatments . . . from 
practically unfilled to vir- 
tually non-porous leather 


Specially treated Sirvis- : ; : 
pociamy wented Sirvis permits packings with 


Conpor members avail- 
able in C/R Oil Seals 
greatly reduce torsional 
drag, won't score shafts 
They prov ide positive 
sealing over longer service 
life, are completely self- 
lubricating. Write for de- 
tailed information 


Want low sliding friction 
in hot, fast, high pressure 
applications? Sirvis-Con- 
por cups and packings can 
be custom-treated to your 
most exacting specifica- 
tions. Won’t chatter, score 
cylinders 


exact leakage and lubri- 
cation control, increased 
life. Stable in a wide vari- 
ety of oils, gases, solvents. 


See 


on; @ ior Ucie 
RAWHIDE 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


OTHER C/R PRODUCTS 
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The most important 
advance in tube fittings 








IMPERIAL A7-SEAL 


Furnished in steel and stainless steel 






Joints stay pressure-tight beyond the burst pres- 
sure of tube — withstand severe vibration. 


Successors to all other fittings 
Threads are pitched for minimum torque in tight- 


6. 
>. * . 7. 
for high pressure, severe service ening — danger of stripping eliminated. 
At last! A foolproof fitting that answers all the re- 8. Far greater tolerance in tube length or placement 
9. 





quirements of the “ideal tube fitting.” oe eat : 
sthiey _ od roduced under continuous quality contro 
1. Positive butt-joints — no springing of tube. methods to assure utmost reliability. 






2. Permits closer tube bends. , , ° 

3. Eliminates tube torquing when making a joint Big order? Sure — that’s why the Hi-Seal is the 
ae ste Syn 5 ; most important advance in tube fittings in 20 years. 
4. Foolproof — Hi-Seal goes together only one way. Ask your Imperial distributor for complete infor- 
5. Assures repeated pressure-tight re-connections. mation! 






+ 


FINAL TRIPLE SEAL 






PRIMARY SEAL 




















NOTE CONTROLLED BITE. 








FOOLPROOF ASSEMBLY — There is only CLOSER TUBE BENDS — Because of the WITHSTANDS HIGHER PRESSURES — Joints 









one way tubing can be inserted into extremely short tube entry and because made with Imperial Hi-Seal fittings 
sleeve, and only one way that the sleeve no flaring is required, bends are made stay pressure-tight beyond the burst 
can go into fitting. Shoulder on sleeve exceptionally close to the end of tubing. strength of the tubing itself. Fitting is 
prevents incorrect assembly. No need Hi-Seal fittings work in close quarters especially designed for hydraulic and 
to disassemble joint to see if it has where other types of fittings cannot be other services where higher pressures are 
been properly made. Only an open-end used. Hi-Seal speeds assembly . dras- encountered. Can also be used in low and 






wrench is needed for assembly tically reduces field servicing time. medium pressure applications as well. 








Created and manufactured exclusively by .. . 


THE IMPERIAL 


1242 W. HARRISON STREET 






Industry's most complete 
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BUTT-JOINT FEATURE MAKES 
HI-SEAL EASIER TO INSTALL! 


(a) Because Hi-Seal provides a_ positive 
butt-joint, and there is no tube entry into 
body of fitting, undesirable tube springing is 
eliminated. This is very important in the 
case of large-diameter, heavy-wall or hard- 
temper tubing where tube springing is ex- 
tremely difficult and many times impossible. 
(b) Note how tube “bottoms” on shoulder of 
sleeve (see diagram). Camming action of nut 
results in a controlled bite of sleeve into 
tubing. Serrated edges inside sleeve provide 
a triple, leak-proof seal. Finally, a perfect 
circumferential seal is made by tapered 
edge of sleeve in recess of body. 

(c) Hi-Seal fittings are furnished complete 
with body, nut and sleeve assembled. Avail- 
able with long Dryseal pipe threads or with 
straight threads with O-Ring seal. 


BODY OF, FITTING —j/-—END OF TUBE 


oreo OSS 


yyy th . RON 


BUTT JOINT! 
NO FLARING OR THREADING! 


The 
= 
Lr 
. SEQp 

; "PER, 
Just off the press — highly informative bulletin ‘Al 
No. 3061 on Hi-Seal principle and applications. SS 
Includes engineering recommendations, no 
dimensional data, complete listing of types & aes ae 
and sizes for 4%” to 144” O.D. tubing. 


BRASS MANUFACTURING COMPANY 


CHICAGO 7, ILLINOIS In Canada: 334 Lauder Ave., Toronto, Ontario 


Jrnbin of Sill 


line of tube fittings and tubing tools 
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BRIER S/ 
[continued 


Lubrication 
WITH A “SENSE” OF DIRECTION 


| work on extrusion presses before 
| the National 
| dustrial Hydraulics. 








Conference on In- 


who uses. designs 


Anyone 
builds or maintains fluid powered 


How 


> TUTHILL 


Automatic 
Reversing Pumps 


machines or equipment can enter 
this contest. All papers given cash 
mention 

vvy 


awards and_ honorable 


will be published. 


(4, 


I v7, ig 


For your copy of the 
1957 Contest Rules Booklet 
Circle 340 on Reader Service Card. 


Protect 
Speed Reducers 
Regardless of Direction 
of Shaft Rotation 


Reciprocating 

Hydraulic 

Lapping Machine 

Dual rotary, reciprocating mo 
tion of both lapping head and ta- 

ray sacred ble are this 


Western Gear Corporation, 
Seattle. Washington in oO} eTa- 


design features of 


machine, which is now 
tion in the Hydromotor Products 
Division of Ex-Cell-O Corporation. 

The a fab- 


ricated which is 


machine consists of 


steel frame on 


Reversing ma- 

chinery like these 

autoclave drive 

units must be pro- 

tected with positive 
lubrication regardless of 

the direction of shaft rota- 

tion. To insure this, Western 
Gear engineers required a lubri- 
cation pump that would reverse 
automatically whenever the drive 
shaft changed rotation. They 
selected the Tuthill Model R 


rotary, internel-geer, positive Gis- 1, these, Tuthill service includes 


placement pump for this applica- 
tion because of its exclusive auto- 
matic reversing feature. The 
Model R can be driven in either 
direction of rotation without 
changing the direction of oil flow 
or port positions, thus giving re- 
versing equipment the most 
dependable lubrication protection 
possible. 

In addition to standard pumps 


TUTHILL 


PUMP COMPANY 


the design, development and manu- 
facture of special pumps to fit 
your individual needs. By taking 
advantage of Tuthill’s custom en- 
gineering, you can avoid compro- 
mising the design of your product. 

Write for Bulletin No. 105 on 
Tuthill Reversing Pumps or 


data on other types to fit your 
specific requirements. 


See our Catalog in 


Sweet's Product Design 


File—6b-Tu 
Dependable Rotary Pumps... 
since 1927 


939 East 95th Street, 
Chicago 19, Illinois 


| mounted a hydraulic power unit, 


with a 5 gpm pump. Rotation of 
the table on a 280 degree arc is 
accomplished by means of a 10-5 
single-vane reciprocating actuator. 
The 
trolled by 
a solenoid-operated four-way 


reciprocating motion is con- 
two limit switches and 
valve. The lapping head consists 
of a 6-3 single-vane reciprocating 
stroke 


by a master cam, two limit switch- 


actuator. Its is controlled 
es and a solenoid-operated four- 
way valve. The 
sweeps over the full table area and 
a lead screw adjuster is provided 
| for height adjustment. vvv 


lapping head 


Ingersoll, Ontario, Canada Continued on page 30 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd., 
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At the Format 
Bellows Air Moto 
, doing the | Tr 
unch press — with ig a 
eager tool life, less * 


down time. 


f fine brassieres, 


ers Oo : - 
d Co., mak rlining mote 


crease inte’ 
NS ont better than @ 804 
‘ ductions in spot age. 
nd much less 


Without heavy capital investment, substantial 
cost savings are being made in many 
operations with Bellows Air Motors and 
sellows “‘packaged” work units: tool feeds, 
work feeders, holding devices. 

These versatile units are being used to quickly 
convert standard machines to semi-automatic 
or automatic operation; or as basic components 
around which to build inexpensive special 
purpose machines. 

More than 125 full-time Bellows Field 
Engineers (one or more in every major 
industrial area in the United States and 
Canada) are at your call to help your 
production men work out effective and low 
cost ways to use “Controlled-Air-Power.” 


Write today for these interesting free bulletins 


Whatever you make, Bulletins ML-3 and BM-25 will 
make worth while reading for you and every member 
of your production staff. Address Dept. AH-1156 


The Bellows Co. 


AKRON 9, OHIO 


in Canada: 





Bellows Pneumatic Devices of Canada, Ltd., Toronto, Ontario 6208.1 
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/ For an investment of less than $200. 


| / in Bellows Air Equipment— 
LOOK WHAT HAPPENED: 


Temple-Stuart Co 
+ furniture 
ae YP two Bellows Air Prine 
ener for better than « 30% ol ‘ 
in chucking wooden spindles, and ree the 


Operator put it” 
‘ of th : 
I’m not tired at all.” © end of eight hours 
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FOR PACKAGING 





SLITTER-REWINDER uses compressed air to 
operate the unwind brake and to operate re- 
wind shaft clutches when locked core rewinding 
is needed. Built by Cameron Machine Com- 
pany, this piece of packaging machinery uses 
a hydraulically operated material edge control 
unit. This compact pump, tank and valve unit 
is seen in the foreground with a pressure gauge 
mounted on it. 


APPLICATION of labels is powered by air cyl- 
inders. Bottles flow continuously through this 
machine, built by Economic Machinery Corp- 
oration, It’s a straight line labeler which spaces 
and controls the glass containers throughout 
the machine cycle. Any combination of labels 
can be applied to each container. Positive ad- 
justable pressure control on the labels is ob- 
tained with combination pressure regulator- 
filter-lubricator units. 


invued/ 
PRODUCTS 


Packaging is and has been for many years a high production 
operation. Because packaging people recognized the need and 
were willing to pay for speed and reliability many years ago, 
mechanically operated devices were introduced and are still 
widely used. Application of fluid powered devices is compara- 
tively new to this field. A tour through the Packaging Machin- 
ery Exposition in Cleveland held early in September showed a 
number of uses of compressed air. Here are four examples of 
how the packaging industry is using air circuits to reduce ma 
chine costs and increase speed of production. 


THREE small air cylinders are used to group bottles on the 
tablet counting machine made by United States Automatic Box 
Machinery Co., Inc. Automatic operation is achieved with cam 
actuated air valves. Position of air cylinders is easily varied to 
change bottle grouping. Each machine includes a small air 
compressor. 


CASE LOADER for fibre board boxes was shown by the St. 
Regis Paper Company. At 70 psi, a force of 750 lbs is exerted 
by the main air cylinder as it pushes filled packages into a wait- 
ing fibre board box. This loader is readily converted into a baler 
for inserting packages into bags. 


APPLIED HYDRAULICS 








ow Aeroquip Flexible Hose Lines Simplify 


Fluid System Design and | 


TYPICAL AEROQUIP 
HOSE TYPES AVAILABLE 


Aeroquip 1503 and 1502 Single Wire 
Braid Hose and Reusable Fittings are 
recommended for medium pressure hy- 
draulic, lube and fuel oil, water and air 
lines up to 3000 psi. Sizes from %e” to 3”. 


oe 


Aeroquip 1509 Double Wire Braid Hose 
ond Reusable Fittings are recommended 
for high pressure hydraulic, grease, fuel 
ond air lines up to 4500 psi. In sizes 
from %" to 2”, 





Aeroquip 2802 Teflon Hose and Reusable 
“super gem” Fittings are recom- 
mended for chemical, steam, hot asphalt 
and other corrosive fivid lines. In sizes 
from %" tol. 











™_./ 
Aeroquip 1525 Cotton Braid Hose and 
SOCKETLESS* Fittings are recommended 
for oil, fuel, air and water lines on 
engines and other applications up to 
250 psi. In sizes from %" to %". 
*(Patent Applied For) 


Write for full information 


SOCKETLESS and “super gem” are 
Aeroquip Trademarks 


AEROQUIP CORPORATION, 


IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 





} 


a 


More simplified and compact fluid system 
designs can be achieved in many cases 
through proper application of flexible hose 
lines. The basic design advantage lies in 
the fact fewer “parts” are required. A 
single flexible hose line can be used where 
elbows, formed tubing sections and assorted 
adapters are needed using rigid tubing or 
piping. Flexible hose lines also offer great 
advantage on fluid systems subject to 
flexing, vibration and stress. 

A wide variety of 
hose types is avail- 
able to the designer. 
Aeroquip, for ex- 
ample, now pro- 
duces 55 different 
hose types. Some 
have been devel- 





oped primarily to 
carry special fluids. Others have been de- 
veloped to withstand constant flexing, vibra- 
tion, surge pressures, extreme temperatures. 


REUSABLE HOSE FITTINGS 


Aeroquip Hose Lines are unique in that 
every Aeroquip Fitting is detachable and 
reusable. In designing fluid systems, re- 
usable fittings offer two advantages. First, 
mock-ups can be made and modified easily 
using hand tools to make up hose assem- 
blies. 


quickly made up in production quantities 


Second, hose assemblies can be 


from bulk hose and reusable fittings without 
installation of expensive swaging machines 
in a manufacturer's 
plant. This benefit is 
also passed on to 
the equipment pur- 
chaser when re- 
placement hose lines 
are needed. A small 
supply of bulk hose 
and a few spare 
fittings can be used to make quick re- 
placements in the field. Aeroquip maintains 


nstallation 


an extensive network of distributors to 
serve users of Aeroquip Hose Lines. 


SELF-SEALING COUPLINGS 


Where fluid lines or systems require 
connection and disconnection for periodic 
inspection or maintenance, Self-Sealing 
Couplings can simplify design. Replacing 
two shut-off valves, a Self-Sealing Cou- 
pling permits disconnection of lines under 
pressure without loss of fluid or inclusion of 
air into the system. Aeroquip manufac- 
tures six types of 
Self-Sealing Cou- 
plings, for general 
industrial use, air- 
craft systems, Freon 
systems, LP-Gas fuel I 
tanks, railroad die- 
sel fueling and farm implement hydraulic 
systems. 


FREE ROUTING AND 
INSTALLATION GUIDE 

To help in planning and installing flexible 
hose lines, Aeroquip has prepared a handy 
16-page guide covering flexible applica- 
tions, bend radii, routing to avoid abrasion, 
heat damage, flexing failures, etc. Write 
for your copy today. 

Complete engineering assistance is avail- 
able to manufacturers. 


Aeroquip Corporation, 
Jackson, Michigan 
Please send copies 
of “Guide for Routing and 
Installation of Aeroquip 


Flexible Hose Assemblies.” 


Name 


Title 


eroquip 


JACKSON, 


MICHIGAN 


SOCKETLESS Fitting Patents: Great Britain 740,428; France 1,088,423; Austria 185,178—Patents pending in U.S.A., Canada, and other countries 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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: Alignment of Keeper ring construction eliminates tie rods 
Large pipe connections. piston rod and Permits rotation of covers. 
assembly assured 
Self-adjusting rod pack- : mf by close-fitting 
ing. Axial holes provide a’ | Ets pilot and shoulder. 


pressure disposal on 





packing members. Seal 


proportional to cylinder 


ee || ||| 


pressure. 
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RIVETT 
POINTS 


Ample bronze rod guide. 
THE WAY! 


Rod bearing provided in 
grea exposed to lubrication. oT 


' 
— ss 
ih || —ai Closely fitted 
ee am, “O”" ring seals. No 
” a : gaskets required. 





Seamless drawn steel tubing, 


precision honed. Heavy-duty alloy cast pistons. 


Sealing efficiency improves with increased 
pressure in Rivett 1500 PSI* Cylinders! 


*Higher on application. 


@ External “O” Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Respcnse To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 
@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 

7 mountings; 10 bores; standard and 2:1 over-size THE BETTER VOU LIKE 
rod; single and double end rods; internal or external 
thread; cushioning either or both ends; special covers. 


RIVETT, INCORPORATED « Dept. AH-11 
Brighton 35, Boston, Mass. 


Get Catalog No. 106 to aid your circuit design. Complete 


drawings, specifications, cut-away views, tables, diagrams! 


wt¢ oo” 
HYDRAULIC CYLINDERS 


Member National Fluid Power Association 
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HYDRAULIC CIRCULATING MACHINE 


SYSTEMS SYSTEMS “ TOOLS 
— 


GENERAL LUBRICATION 


— 
ae 
ee 
om 


SUN SOLNUS OILS IDEAL LUBRICANTS 


FOR 80% OF ALL APPLICATIONS 


Moderately priced...low in carbon-forming tendencies, Sun Solnus* oils 
simplify your storage problems by doing with one oil many jobs that would 
otherwise require several. Their ability to protect metal parts against cor- 
rosion, their resistance to oxidation, and their moderate price all add up to 
“more lubrication per dollar.” 

For technical information, see your Sun representative, or write to SUN OIL 
Company, Philadelphia 3, Pa., Dept. I-51. 


i>. INDUSTRIAL PRODUCTS DEPARTMENT 


SUNOCO SUN OIL COMPANY 
= UNDE PHILADELPHIA 3, PA. ° 
In Canada: SUN OIL COMPANY LIMITED, Toronto and Montreal 


B air 
COMPRESSORS 


SLOW-SPEED 


4 DIESELS 





Valve on left is from compressor run for 3,000 hours with well-known, high-grade oil. At right 
is same valve after a 3,000-hour run with Sun Solnus oil. Note difference in carbon deposits 


3000-HOUR TEST PROVES SUN SOLNUS OILS 
REDUCE CARBON BUILD-UP IN COMPRESSORS 


Equipment: A three-stage Norwalk horizontal- 
type compressor. Operating pressure: from 
1,000 to 1,500 psi. 


Test: The compressor was cleaned thoroughly 
and filled with a well-known, high-grade oil. 
The equipment was run for 3,000 hours, then 
torn down for inspection and cleaning. Then 


Solnus* 300 was tested in the same way. 


Results: Look at the two pictures. You can see 
for yourself how Solnus oil reduced danger- 


ous carbon build-up. 


All types of reciprocating air compressors 
that have been changed over to a Sun Solnus 
oil show similar results. A test in your com- 
pressor will show the same remarkable reduc- 
tion of carbon deposits. 

You can get a technical bulletin about Sun 
Solnus oils by asking your Sun representa- 
tive, or write to SUN Or Company, Philadel- 
phia 3, Pa., Dept. 1-52. 


<«SUNOC 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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High Pressure 
Standards 


e To 200.000 psi Develop- 
ment of instruments and_ stand- 
ards to permit accurate measure- 
ments of pressures up to and over 
200,000 psi is being undertaken 
by the National Bureau of Stand- 
ards. Where are such pressures 
needed? In the fluid power field 
such pressures are today being 
used in the production of artifi- 
cial diamonds. Some extrusion of 
metals and plastics is being done 
in this ultra-high pressure area. 
In the field of chemical technol- 
ogy these high pressures are find- 
ing a number of applications. 


e Lines of approach——one 
principal effort of the Bureau is 
on the development of piston gages 
for absolute measurement of pres- 
sure up to 200,000 psi. Other ob- 


jectives of the program are (1) 
determination of a series of fixed 
points on the pressure scale; (2) 
establishment of standards for 
calibration of dynamic pressure 
measuring instruments; (3) in- 
vestigation of the properties of 
working pressure gages such as 
those which utilize changes in 
electrical resistance with pressure: 
and (4) design and construction 
of mercury columns to serve as 
primary standards and for meas- 
uring differential pressures of sev- 
eral atmospheres at total pressures 
up to 30.000 psi. 


° Gage design The type of pis- 
ton gage in use at the Bureau was 
designed by D. P. Johnson of 
NBS and D. H. Newhall of Har- 
wood Engineering Inc. This gage 
has the novel feature that the 
clearance between piston and cyl- 
inder can be conrolled by an in- 


Continued on page 38 





Six-station trunnion-type, two-way precision boring machine performs both 


ee 


machining and automatic assembly operations. Designed and built by 
Snyder Tool & Engineering Co., the machine has six precision boring spin- 
dies, utilizes a rotary hopper feed to direct split babbitt bushings to a 
plunger for press-fit assembly into the part at the fourth station. Deflection 
of the part during assembly operation is prevented by a hydraulic stop that 
advances to within 0.002 inch of the back face of the part. The machining 
cycle on the hydraulically operated, electrically controlled machine is en- 


tirely automatic. 
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MUNTON 
AIR CYLINDERS 


@ Double Acting 
e@ 200 P.S.I. Non-Rotating 
e Standard Mountings 


Proven Construction 
Square Type—Tie Rod 
Brass Body—Bronze Rod 
Bearing 

Steel Head and Cap 


Chrome Plated Piston Rod 
—Rod Scraper 


Stress Proof Tie Rods— 
S.A.E. Threads 
Bronze Cushions 

Special Mountings Available 


Manufacturers of; Air Cylinders—Hydraulic 
Cylinders—Hydraulic Vices—Presses—and 
Foot Power Units. 


MUNTON alr CYLINDERS 


SEND FOR THIS BROCHURE TODAY. 
Some territories open for distributors 


MUNTON MANUFACTURING CO. 


9161-A Fullerton Ave., Franklin Park, Ill. 
Phone . . . Gladstone 5-2618 
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MickeRs, and WATERBURY hydraulics from a single Division 


Engineering, production, sales and service of prod- 
ucts previously available separately from Vickers and 
Waterbury are now unified at Waterbury Tool Divi- 
sion of Vickers Incorporated. 

That means single source convenience and single 
source responsibility for all your hydraulic problems 
in marine and ground defense applications. 

With combined know-how of the two most ex- 
perienced hydraulic engineering groups... with the 
most comprehensive line of hydraulic equipment 
anywhere... and with the manufacturing capacity of 
6 dispersed Vickers plants . . . these new facilities are 
unrivaled in the entire field. 

We welcome the opportunity of working with you 
on your marine and ground defense hydraulic re- 
quirements. We have specialized in the design of com- 
pletely integrated hydraulic systems for over fifty 
years and can also supply almost any combination of 
standard or special hydraulic components. 

Write for your copy of Hydtaulics for High 
Horsepower Applications. 


Founders of 
the Oil Hydraulic 
Industry 


“aa WATERBURY TOOL 


DIVISION VICKERS INCORPORATED 
A conmee of Sperry Rand Corporation ———————— 
WATERBURY, CONNECTICUT 


Sales Offices: WASHINGTON, D. C. . DETROIT, MICHIGAN 


HYDRAULIC PRODUCTS FOR MARINE AND GROUND DEFENSE APPLICATIONS 


Hydraulic equipment for tanks, Marine and naval hydraulic Hydraulic equipment for fire 
tank retrievers, half tracks, test equipment for winches, cranes, control systems, missile launch- 
stands, test installations, locks fin stabilizers, steering gear, ing and handling, ammunition 
and dams. windlasses, hatches. hoists, anti-aircraft weapons. 
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There’s safety PAEXXILIXXY, 


© dependent pressure applied ex- 
in t ese num ers ternally to the cylinder. Control 


of this clearance makes it possi- 








ble to calculate the pressure under 


the piston with greatly improved 
CON r d b 150-CP accuracy. The design also per- 
y ro U e mits insertion of different piston- 


BRAND ‘vlinder combinations so that the 
(Viscosity—approx. 150 S.U.S. at 100 F.) ee nee ee : 
pressure range can be varied from 


0-5,000 psi to 0-200,000 psi. 
UCON H d lube 275 -(P Two such instruments are cur- 
y ro rently in use at the Bureau for 


BRAND - ' 7s sus 100° F measurements in ranges 0-20,000 
(Viscosity —approx. U.S. at .) psi and 0-60,000 psi. vvv 


Yes, there’s safety in these two new grades of Ucon Hydrolubes Booster Application 
— Carsive’s safety hydraulic fluids. For Punch Press 


e Weight and space were prin- 

cipal °O siderz ions he Wo- 

Greater safety for machines rgck Machine Manufacturing Co, 
Dallas, were requested to design 


These new Ucon “CP” Hydrolubes eee and build a 15 ton punch press for 


er a 20 inch blanking die. The work 
® Contain improved liquid and vapor phase corrosion inhibitors 


for the common metals. 


@ Have good lubricity. Special anti-wear agents provide improved 
pump life and performance characteristics. 


@ Have high viscosity ind@xes—150 to 160. 

® Have low pour points—can be used at sub-zero temperatures. 
@ Have no harmful effects on packings and seals. Leakage losses 
are often lower than with other hydraulic fluids. 

@® And, are made in the two standard viscosity grades— others 
can be supplied to fit specific requirements. 


Safety for men and property 


@ The resistance of Ucon Hydrolubes to burning has been proved 


by years of exhaustive testing in the laboratory and, by more than weer throat 
. a required a deep throat press, pre- 

8 years of practical application under standard industrial conditions. “ i 

Ucon Hydrolubes are water-base hydraulic fluids—the water content 


is the key to their fire-resistance. 


ferably a self-contained hydraulic 
unit. 

Key to the design was the use 
of a double acting air-to-hydraulic 
booster with the return stroke 

For safety’s sake, get all the facts. Write today for the new book- powered by air pressure. With 
let, “Ucon Hydrolubes Spell Safety,” Form 40134. air on the lower side of the piston 
merece _ : and oil on the upper side, the 


® And, for all practical hydraulic purposes, Ucon Hydrolubes are 
non-toxic to workmen. 








booster was mounted high to in- 
sure self-bleeding of any air that 


CARBIDE CARBIDE AND CARBON CHEMICALS COMPANY might get into the high pressure 


A Division of Union Carbide and Carbon Corporation “1 Os * 
ANO CARSOR oil circuit. 


SOR End ae ay ee ee OF By placing 4 inch cylinders on 
the guide posts and using long 
guide bushings, the necessary 15 
tons to pull the die down was de- 


CHEMICALS 





“Ucon” is a registered trade-mark of Union Carbide. 
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For leakproof connections... 
thatdefy vibration and high pressure 


specity WEATHERHEAD ERMETO’' 


When the pressure is on and positive vibration-resistant connections are 
a must . . . specify Weatherhead Ermeto® Connectors. Installation 
can be made in seconds with standard bench tools. There’s no flaring 

. no threading . . . no welding . . . no soldering. The cutting and 
bowing action of the sleeve assures an unyielding leakproof seal . . . 
a joint that can be disassembled and reassembled time and time again. 
Write your nearby Weatherhead Distributor for detailed data. 





WEATHERHEAD 


The Weatherhead Co., Fort Wayne Division FIRST IN HYDRAULIC CONNECTIONS 
Dept. A-11, 128 W. Washington Bivd., Fort Wayne, Ind. 


In Canada: The Weatherhead Co., Ltd. 
St Thomas Ontario 


G.7 = s mae 
a4 . ol Ve 
Und 
DRAIN AND BULK HOSE AND SAE 37° FLARE eEL Pasian Erueto ® BRASS TUBE pees aeseuesies 


SHUTOFF COCKS REUSABLE HOSE ENDS (JIC) FITTINGS FITTINGS 
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HERE’S WHY CARTER CAN OFFER 
IMMEDIATE DELIVERY 


ANY BORE SIZE *© ANY MOUNT e« ANY STROKE 


AVI INN @ | 
YL me Zo” 


Nl me) mba) ed \ltle 7 


@ 100% EXPANSION OF FACILITIES 


Carter is geared to give service. We have 
lassanaed our plant capacity to handle 
orders on an IMMEDIATE DELIVERY 


basis. 


THE EXCLUSIVE CARTER DESIGN 
Carter cylinders are designed for fast 
production and immediate off-shelf 
assembly from standard parts. 


THREE SHIFT OPERATION 

Carter produces around the clock. Your 
order for cylinders is in process in 4 
matter of minutes after we receive it. 


SPARE PARTS AND SERVICE 

Carter maintains complete spare parts 
and experienced engineers in 40 dif- 
ferent locations throughout the United 
States, Canada, and Mexico. 


PHONE 24 HOURS A DAY 


Call in your order any time of the day 
or night. Carter will take your order 
and begin processing it right away. 


If you need cylinders fast, try us today. 


Phone Lansing, Illinois, GRanite 4-3305 
or Chicago, BAyport 1-7186 


CARTER CONTROLS INCORPORATED 
2972 Bernice Rood © Lansing, Ilinois (Chicogo Suburb) 


AIR CYLINDERS @ AIR VALVES © HYDRAULIC CYLINDERS 
ROTARY ACTUATORS @ SPECIAL CONTROLS 
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veloped. The circuit is controlled 
by a double solenoid 4-way air 
valve, operated by dual hand 
switches. At the end of the down 
stroke a limit switch reverses the 








valve and allows air pressure to re 
turn the cylinders and die to their 
top, starting positions Power 


source is 80 psi shop air. vvv 


Oil Filtration 
Increases Production 


e Grit and dust problem—Use 
of hydraulic machine tools in the 
production of coated abrasive 
belts and sanding discs at Behr- 
Manning Company did not result 
in the immediate production in- 
crease hoped for. In spite of ex- 
cellent control systems, operators 


were having trouble with sticking 
control valves. This was traced to 
a large amount of grit and sludge 
in the hydraulic oil. 


e Filter installations—In an at- 
tempt to overcome operating diffi- 
culties, three Hyflow oil filters 
were installed on a by-pass basis 
on three hydraulic systems. Re- 
duction of down-time prompted 
the company to equip eight more 
presses with these filters. Pump 
wear and valve sticking which was 
relatively common on these hy- 
draulic systems became a thing of 
the past. All hydraulic systems are 
now equipped with these hydrau- 
lic filters. 

One of the most important gains 
was the continuous production 


Continued on page 42 
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This is a 
SQUEEZE 
POINTER 


BENJAMIN 


November, 1956 


Courtesy of The Aetna-Standard Engineering Company 


I, is used to reduce the diameter of one end of a 
tube preparatory to cold drawing. 

The squeeze pointer consists of eight hydraulic cylinders 
uniformly spaced in a circle and acting radially toward the 
center. As these cylinders are reciprocated, a tube is fed 
into the die at the center and is thereby “squeeze pointed.” 

The LASSMAN hydraulic pump and control unit which 
powers the pointer operates under severe conditions. At a 
pressure of 3000 p.s.i., it causes the pointer to produce one 
600 Ton “squeeze” approximately every second, yet at this 
frequency, the reversals are smooth, quiet and shock free. 

Equally noteworthy is the fact that except when high 
ambient temperatures prevail, no oil cooling is required even 
under continuous operation. 

Such service features as these point up the quality of 
LASSMAN hydraulic engineering and equipment which mean 
top performance at high efficiency and low maintenance. 

We will be pleased to have your inquiries. 


Quabig- EQUIPMENT for Quabilg PERFORMANCE 


LASSMAN 


& SON ne re a 
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available from all equipment. Fil- 








ter cartridge life averages 12 to 
18 months between changes. Oil 
changes have been practically 
eliminated and mechanical main- 
tenance reluced by 75 percent. 
All of the filters were installed 


with individual motor pump units. 
vvy 


2,150 Ton Hydraulic 
Extrusion Press 


First of three presses, engi- 
extrusions from 


PAGE PACKINGS — | vice to 12 inctes te ttnen 


... You'll Get the Right Packings and 32 inches maximum length, 


has been shipped to Kaiser Alumi- 
num & Chemical Corp., Hale- 


and get into Production Faster 
REAL HELP AND COOPERATION 


Just put your packings problem up to the men at 


thorpe. Md. 

The four-column, self-contained 
hydraulic press built by Birds- 
boro Steel Foundry & Machine Co. 


Page and you'll get prompt help and cooperation 

based on three-quarters of a century of ex- has a specially designed die 
perience and know-how, and backed up by an 
organization and facilities with the size, financial 
stability and integrity that will assure you of good 
service, good quality and dependability 


PACKINGS TO DO THE JOB RIGHT 


From a complete line of packings, developed over 


years of helping solve problems, Page can recom- 


slide which permits insertion of a 


mend the right packings for your need. Whether 

ve job requires packings of Oak, Chrome or 
Retan, treated with any one of many impregna- 
tions, Coatings or special finishes or whether 
synthetics will work better Page can supply 
you with a few or thousands of the right U’s, 
V's, Cups, Flanges and O-Rings 


die stack in either of two loca- 
tions, letting the extrusion proceed 
, : through the die while a second die 
Write, wire or phone us about your no re wey ' cent . 
> stack 1s inserted, removed or 
problem ... or for a quote. Ask for ee 
your copy of the helpful Page Manual The hydraulic system on the ma- 
chine consists of two constant de- 
livery pumps at 108 gpm, and one 


PAGE BELTING COMPANY electronically controlled variable 


Established 1868 delivery pump at 108 gpm. An ad- 
Concord, New Hampshire 


ditional pump and motor are used 
to seal the container at 3000 psi. 
Large coolers and the circulating 


pump keep the hydraulic oil 


It will pay you to specify 


cooled. The main pumps are pro- 
vided with motor capacity totalling 
Se mer aieiiee 550 hp. The main ram rapid ad- 
vance speed is 626 inches per min- 


ute, the extrusion speed is vari- 

PA able without steps to 37.5 inches 

per minute, and the return speed 

. ° ‘3 342 inches per minute. vvy 
Engineered to do fe better job I inche . — 

ontinued on page 44 


APPLIED HYDRAULICS 





42 Circle 15! on Reader Service Card 





VALYVAT FR 


is everyuwhere 


YELLOW ‘PAGES 


November, 1956 


tia 


Valves — by Valvair — are 
everywhere .. . on the best 
production and automated 
equipment .. . in mills, fac- 
tories, foundries and assem- 
bly plants. 

That’s because they deliver 
performance. Users report 
Speed Kings are still working 
satisfactorily after 25 million 
cycles. And they’re guaran- 
teed against coil burnout for 
the life of the valve. What’s 
more, with Valvair valves 


you pay for only the features 
you want for your specific 
application. 

And equally important, 
Valvair has sales-service rep- 
resentation in all major in- 
dustrial areas. So bring your 
valve problems to Valvair 
first —for Valvair is every- 
where. A call will bring our 
representative on the double. 
Valvair Corporation, 454 
Morgan Avenue, Akron 11, 
Ohio. anton 


Representation in: Baltimore « Birmingham « Boston « Buffalo « Charleston, W. Va. « Chicago 
Cleveland « Cronford, N. J. « Dayton « Denver « Detroit « Eureka, Calif. « Grand Rapids 
Houston . ry * Kansas City, Mo. « Logansport, ind. « Los eles * Lovisville © Miami 





lis « Muncie « New Orleans « New York « S. Pasodena «+ Philadelphic 


Pittsburgh © Portland, Ore. » St. Louis « Seattle « Son Francisco « Syracuse * Montreal 
Toronto + Vancouver 
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@ Since 1926 @ In the application 
design and manufacture—pumops 


separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


iI bf 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, automat- 
ic, force-feed lubrication 
and flushing system makes 
these direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 


Air-cooled design—or 
water-cooled models for 
heavier duty. 


Class 21 roller-action 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed 
for applications requiring 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 
mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up to 10 
cfm—to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for Bulletin A- 
1289, for air-cooled 

end for A-1523 
water-cooled 


KRAISSL* 


305 Wittiams Ave., Hackensack, NJ 
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Hydraulics Cuts Production Costs 


e Time and Tool Savings—To 
produce drop forged axles for au- 
tomotive equipment by machining 
and forging 11% inch to 4 inch 
square and 11% inch to 3% inch 
round types of 1040 and 1045 car- 
bon steel bar stock, a new type 
hydraulic press has been built for 
Hadco Engineering Company. 
Forging is necessary to produce 
bends or drops in the bars. If it 
is conventionally done with ham- 
mer equipment, the stock must be 
machined during secondary opera- 
tions in order to maintain critical 
dimensions. The new press, used 
in conjunction with induction 
heating equipment, permits the 
forging of bars after they are ma- 
chined. In addition to saving the 
cost of special tooling, it also saves 


considerable setup time. 


¢ 2000 psi—tThe press uses an 
eight inch hydraulic cylinder to 
exert 2000 psi pressure on an up- 
ward moving ram and steel bend- 
ing die. Although forging tem- 
peratures of 2000 degrees F are 
specified, each heating operation 
is accomplished in a matter of 
seconds due to the use of elec- 


tronic energy and induction coils. 
As soon as a specified steel area 
is properly heated, a worker re- 
moves the component to be forged 
from an induction coil and inserts 
it in the press. He then actuates 
the cylinder and the forging oper- 
ation is completed with a single 
ram movement in less than 30 


seconds. vvv 


"Yes Man’ Fed 
With Fluid Power 


The most dexterous master-slave 
manipulator—nicknamed Yes Man 

has been developed by General 
Electric Company engineers. 


e Electro-hydraulic design— 
The system consists of two master 
arms, one left and one right. each 
with two fingers and a thumb: left 
and right arms on the slave with 
corresponding finger arrange- 
ment; two separate hydraulic 
pumps, two groups of electro-hy- 
draulic valves and a rack of elec- 
tronic amplifiers. The electro-hy- 
draulic valves convert the electri- 


Continued on page 46 
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Machine Tools And 


Power Transmission oe 
LE GU -—A packa: 
unit containing poth rotating 
nation oe 
etal housing. 
"250 through 4.000. 


Pu 
ROTO-FL Ege nt Compressors 


FLEX — 
3 parts. Sincio US8ed flexibility. G 
Sizes for s Ngle or double units, amly 
STYLE fts .250 th r* tock 





ed 
on outs 
sizes for <a 


GITs SHAFT SEALS 
For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
te save you time and money. Write for detailed data. 
GiTs BRos. Mrs. Co. 

1846 Seuth Kilbourn Avenve * Chicago 23, Illine! 


Heavy Machine Tools | ue ty hay: oeery bry ant 








igh- d 
ppc — A high-speed, 
eer ced seal, for more — 
installation /” . ndus 
machinery. | 
250 through 4.000. as a : 
STY U—A factory-assem 
ore seal for the small-budge 
user. Stock sizes for sha : 


through 1.000. 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 





ONE OF THE GARLOCK 2,000 


SERVICE 
4 OL 
ON THIS 
PACKING EVEN 
SURPRISED US! 


Typical Service Reports 
on Lattice Braid Asbestos 
Packing with Teflon: 


@ Outlasted another Garlock Style 10 to 1 agains? 
blending waxes and steam for cleaning. 

@ Ovtlasted competitor's packing 38 to 1 against 
caustic at 325°F., 50 psi 
Ovtlasted other packings 3 to 1 against cold water. 


Don’t take our word for the greater strength, longer 
life of Lattice Brain with Teflon—try an initial order 
of 10 or more feet today. The Teflon core and 
impregnation resist everything except 
molten alkali metals . ' 


And, remember, Lattice Bram with Teflon is only 
one of the Garlock 2,000 . . . two thousand different 
styles of packings, gaskets, and seals to meet every 
conceivable need. It’s the only complete line available. 
It’s one reason why you can expect unbiased 
recommendations from your Garlock representative. 
Call him, or write for booklet 131. 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouses 
throughout the U.S. and Canada 


(Cj arntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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cal signal into hydraulic power, 
which in turn operates the slave 
and gives the master its ability to 
“feel”. The slave is a virtual twin 
to the master except that it has 
claw-like fingers on each hand 


and has no operator's seal. 


e Simple operation——To__per- 
form a given mechanical task. the 
operator seats himself in the mas- 
ter seat, straps his own arms and 
fingers into the mechanical arms 
and fingers and watches the slave 
duplicate each motion he makes. 
Instead of pushing buttons and 


Illustration shows the slave's left arm lift- 
ing a pail of water while the right hand 
tips the full pail of water into the center 
of a barrel. The machine is remote con- 
trolled from any practical distance. 


controls, the operator actually 
goes through the desired arm and 
finger motions for the task at 
hand. Operating the master, he 
can actually feel the force en- 
countered by the slave while tack- 
ling the work. 


e Various applications ——De- 
signed primarily to do work in 
radioactive areas where it is too 
dangerous for mechanics to work, 
the machine can also handle wren- 
ches, drills, hammers and other 
tools and work accurately with 
almost-human skill. vvv 


New Synthetic 
Material 


After several years of research. 
development and testing, Greer In- 
dustries, Inc., has produced a new 


Continued on page 48 
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New ASCO 3-Way 


Solenoid Valve assures 
MILLIONS OF 


TROUBLE-FREE OPERATIONS 


NO EQUAL IN SIMPLICITY! 





Simplicity is the secret of this remarkable, 

new 3-way diaphragm valve. 

It has only three operating parts. 

Compare this with the larger number of parts found 
in conventional 3-ways! That's one reason why the 
new ASCO valve means trouble-free operation . . . 
substantial savings in maintenance costs 

... reduction in down-time losses. 


SIMPLICITY IN OPERATION 


Not only its construction but also its new operating principle 
is the essence of simplicity: solenoid piloting of two simple 
diaphragms. 


UP TO 400 CYCLES PER MINUTE 
Exceptionally large flow capacity makes rapid recycling feasi- 
ble . . . cylinZers fill and vent rapidly . . . valve operates up to 
400 cycles per minute over millions of strokes. 


CONVERTS IN 30 SECONDS 


Developed for dependable control of liquids and gases, the 
valve can be converted from normally open to normally closed 
or the reverse by simple rotation of the valve bonnet. 

This new valve is absolutely tight seating . . . no closely fitted 
parts or valve seat grinding required. Available now in 34” 
and 4” pipe sizes, both with full 54g” orifices, it can be mounted 
in any position. 

WRITE NOW for your copy of ASCO Bulletin 8316, or 
have the ASCO Engineer call. 


e Lt 


AUTOMATIC TRANSFER SWITCHES 


385-H LAKESIDE AVENUE * 


NOID VALVES . 


The EXTRA HEAVY FORGED BRASS BODY houses only three 
moving parts: Two diaphragms and a core. Corrosion pro- 
tection is assured. All parts in contact with fluids or gases 
are brass, stainless steel or Buna-N. 


DABLE ONTROL 


ORANGE, NEW JERSEY 
ELECTROMAGNETIC CONTROL 
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Industrial 
Hydraulic 
Equipment 


for PEAK PERFORMANCE ADEL Hydraulic 
Valves and Pumps are setting new and ever higher 
standards for precision in manufacturing and efficient 
performance in operation. Following are but a few of the 
wide variety of models to meet all operating conditions. 





For 1000 psi service with rated capacities at 
1800 rpm of from 1.5 to 46.8 gpm. 


4-way valves with spring-centered, spring-offset, 
and 1, 2, or 3 position detent action. 1500 psi. 
Flows to 28 gpm. 





Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range 


Compensated type maintains constant flow over 
wide differential pressure range. No drain line 
required. 1500 psi. 





2 or 3 position detent. With or without dog 
or lever. Can be used as 4-way valve in small 
circuits. 1000 psi 


Valves allow free flow in one direction only, 
Many variations available. 3000 psi. 





For complete engi 
neering specifications 
and counsel, Address 
ADEL PRECISION 
Propucts, Division 
or GuwerRaL Mera.s 
CORPORATION, 10771 
Van Owen Street, 
Burbank, California 


Manufacturers of 


Industrial 


Hydraulic 


ADEL 


PRECISION PRODUCTS 
A DIVISION OF GENERAL METALS CORPORATION 
and Pu 


Valves mps 


DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. * AIR & HYDRAULIC ENGI- 
NEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 


J. BOYD COATES, GLENSIDE, PA 


* CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 


DONNELLY COMPANY, PITTSBURGH 38, PA. * HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
COMPANY, PHOENIX, ARIZ. * INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH, 
LINCOLN SUPPLY COMPANY, PROVIDENCE, R. |. * L. H. MONSEES, INDEPENDENCE, MO. * THE 
NEFF ENGINEERING CO., FORT WAYNE 3, IND. * POWER DRIVES, INCORPORATED, BUFFALO, 
N. Y. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO * ROBERT TAYLOR & SONS, 


SALT LAKE CITY 10, UTAH 


* WYATT SALES COMPANY, CLEVELAND 15, OHIO 


TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 
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diisocyanate polyester elastomer. 
Designated Disogrin, the material 
has high tensile strength, extreme 
abrasion resistance characteristics, 
long life and resistance to high 
ozone concentrations. The material 








oe. 
° - ~~ 


g@eaoOseg 


is likely to find wide applications 
in the hydraulic and mechanical 
fields wherever sealing and abra- 


& 


sion are problems. Accumulator 
bladders, O-rings, U-cups, metal 
reinforced scrapers, bellows, valve 
seats and check valve buttons are 
among the products which incor- 
porate Disogrin. vvv 


Hydraulic 
Power Steering 


Designed for attachment to 
Fordson-Major diesel tractors, 
Sherman Products, Inc. has devel- 
oped this new hydraulic steering 
unit. 

The steering device consists of 
a combination hydraulic servo 


valve and cylinder which is actu- 
ated by the pitman arm of the 
tractor steering column. Hydraulic 
power to operate the unit is sup- 
plied by a self-contained pump and 
reservoir, driven by V-belt from 
the tractor’s generator pulley. The 
unit makes steering particularly 
easy when the front of tractor is 
weighted down by a heavy at- 
tachment. Should for any reason 
the hydraulic system fail, the unit 
can still be manually steered. ¥¥¥ 


Continued on page 52 
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Tips on Selecting FILTRATION NEWS 


alk 


Most filter needs fall into one of two 
categories that we can conveniently call 
product filters or functional filters. Oc- 
casionally, a combination of both is re- 
quired. 

Product Filters 


A product filter—as suggested by the 
name—removes any particles that im- 
pair product quality or hurt sales appeal. 
Such particles can be captured and meas- 
ured. Their size indicates the necessary 
degree of filtration. A good rule of thumb 


for selecting filter size here is: Select a 


FILTER FOR 400°F. This multiple Cuno PoRo- 
KLEAN filter unit provides 3-30 micron fil- 
tration of 180 gpm of naphtha at 700 psi. It’s 
typical of the wide range of filter problems 
tackled by Cuno engineers. 


standard filter spacing next smaller than 
the objectionable particle. In some cases, 
a safety factor may be obtained, at slight 
additional cost, by selecting the second 
smaller spacing. 


Functional Filters 


A good example of a functional filter 
is a unit installed to protect an orifice, 
nozzle, or similar part. Here, it’s good 
practice to select a degree of filtration of 
approximately half the size of the aper- 
ture to be protected. However, the nature 
and number of contaminant particles will 
sometimes vary this choice. A drastic re- 
duction in the degree of filtration may be 
called for by contaminants which ag- 
glomerate, or which might wedge into 
circular orifices, or which enter in very 
small sizes and settle to build up sludge 
at slow moving spots in a system. Selec- 
tion of a filter for these applications is 
affected by the nature and cost of the unit 
it is to protect. In many cases, its price 
can be regarded as an insurance pre- 
mium on the life or reliability of the sys- 
tem which it protects. 


Combination Filters 


A good example of the combination 
product and functional filter is one used 
in a rolling mill to prevent roller damage 
and finish scouring by particles in cool- 
ant. Here, it’s the metal finish desired 
that determines to what degree the cool- 
ant is filtered. If final finish is unimpor- 
tant. only large particles of dirt (say 
from 0.035” and up) need be removed. 
On the other hand, for fine 0.0015” alu- 
minum foil you need a much finer filter 
to avoid damage to rolls or scouring. A 
filter—such as Cuno’s MICRO- 
is indicated here. 


micronic 
KLEAN 

If you have filtration problems like 
these, your Cuno representative will be 
glad to help you work out the solution. 
Or write to The Cuno Engineering Cor- 
poration, 2-11 South Vine Street. Meri- 
den, Conn. T 





Cuno case study capsule 


PROBLEM: 

40 micron filtration of 35 to 45 gpm of SAE 
20 or 30 lube oil for 6 and 8 cylinder diesel 
engines. Temperature 180° to 220°F. 


SOLUTION : 


Cuno’s SUPER Auto-Klean 








November, 1956 


Cuno’s SUPER Auto-Klean. Manager of re- 
search stated that SUPER Auto-Klean re- 
moved at least 10 times as much dirt as their 
by-pass screens! And with no interruption 
to service for cleaning! 


Another example of the wide applica- 
tion range of Cuno filters. 
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CUNO FLO-KLEAN installed. These units 
filter 2500 gpm of water for steel mill. 


Self-cleaning filter for 
up to 15,000 GPM! 


Looking for sheer fluid-handling capac- 
ity in a continuously self-cleaning filter? 

Then Cuno’s FLO-KLEAN is the unit for 
you. It’s particularly adapted to removal 
of sand, metal chips, abrasive wheel par- 
ticles and similar solids from water, cool- 
ants, cutting oils and other light fluids 
in quantity, Here are some outstanding 
FLO-KLEAN advantages: 


Continuous self-cleaning — No interrup- 
tion to fluid flow. No expensive duplex in- 
stallation needed. FLO-KLEAN is cleaned 
by continuous backwash and occasional 
draining of accumulated particles. Auto- 
matic blowdown is available. 


No loss of backwash fluid. All back- 


wash is returned to system. 


Positive removal of all solids larger than 
minimum specified particle size. Sizes run 
from 0.0025 to 0.030 inch (220 to 20, ap- 


proximate screen equivalent). 


Long life—A battery of FLO-KLEAN fil- 
ters. installed in 1938, is still in operation. 
4 FLO-KLEAN in an oil refinery ran 24 
hours a day, seven days a week for 5'2 
years: total downtime 20 minutes due to 
plant power failure! 

Write for complete technical data on 
this high capacity, self-cleaning filter for 
your industrial filtration problems. Ask 
for Catalog No. 052. The Cuno Engineer- 
ing Corporation, 2-11 South Vine St., 


Meriden, Conn. 


AUTO-KLEAN (edge-type) 


FLO-KLEAN (wire-woued) PORO-KLEAN (pordus stainless steel) 














COAL OUTPUT UP OVER 100° | 


AT RAWDON 


MEN ENGAGED BEFORE AFTER 
in HANDLING re-organisation 
ABOVE e 8 s é6 . e MANPOWER BALANCE UPGRADED 
BELOW ... 43 TO COAL-FACE WORK 


NUMBER OF naaetis cannes idee 
INC i] 
TUBS/CONTAINERS .. 650 ..., SESS MAOVING MACHINERY 


MAXIMUM TONNAGE UND THROUGH ONE SHAST 
PER HOUR «+ = Gs». 360 mSTEAD ae tae SHAFT 


THESE OUTSTANDING FIGURES—reproduced by permission of the 
National Coal Board — illustrate the economy and efficiency of the 
Torley Container Automation powered and controlled by Keelavite 
Hydraulics at Rawdon Colliery in Leicestershire. 


Flan right with 

















THE RECOGNISED AUTHORITY ON HYDRAULIC POWER TRANSMISSION 


KEELAVITE ROTARY PUMPS & MOTORS LTD., ALLESLEY, COVENTRY, ENGLAND .. . . Telephone: Meriden 411 


Canadian Agent: JOHN SPOTTON CO., LTD., 21 CARSON ST., TORONTO /4, ONTARIO 


50 Circle 77 on Reader Service Card APPLIED HYDRAULICS 








Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 





CCC, CYLINDERS 
) F 
— Dn Offer All The Extras As Standard! 


wi. a 
CIRCULAR HEADS WITH TIE RODS 


@ NEW exclusive Ingenious Cushion Designs... Super Cushion 
Flexible Seals for Air...New Self-Aligning Master Oil Cushion 


@ Compact design eliminates tie rods, saves up to 40% space 
@ Proven Performance . . . with Extra High Safety Factor 
SQUARE HEADS WITH TIE RODS / @ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 


/ 40% extra cost). 
Ta] / space @ OIL pressure to 750—AIR to 200 P.S.I. 


T-J ] T-J T-5] / SAVED 





You’ll find many answers to automation in your plant with T-J Space- 
ma rlinders! Designed with years-ahead features for to rform- 
T-J SPACEMAKER provides additional room for aker C yli de ~ 1S = See | : a me oh kind 
adjacent equipment without sacrificing strength. ance and dependabi ity. Wide range of styles, capacities . .. for a inds 

of push-pull-lift operations . . . reduces man-hours and costs! Write 


The Tomkins-Johnson Co., Jackson, Mich. 

















NEW LITERATURE .. . send to- MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


day for new Bulletin with com- 


plete details of Spacemaker line. hae) M ~ | | S- J ©) ha N > ©) N 


RiViTORS AIR AND HYDRA ( YLINDER uTrTeR ( wi 
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SAV MONEY WHILE 
SPENDING IT! 
TI 
Specify 


HYDRO-LINE 


AIR & HYDRAULIC 
CYLINDERS 


SAVE SPACE... 
SPEED PRODUCTION... 


SAVE DOWNTIME... 


Compact design of HYDRO-LINE Cylinders with exclusive quick-change rod 
cartridge permits immediate replacement of rod seal, double lip rod wiper 
and rod bushing without removing or dismantling the main cylinder 
assembly. Other of HYDRO-LINE'S exclusive combination of features 
includes: all-steel end caps, one-piece piston retained by prevailing 
torque-type lock-nut, hard chrome plated piston rods, wrench-flats, heavy 
cushion adjusting needle valve interchangeable with ball check valve. 
Meet all JIC Standards. 


WHEN YOU DESIGN . . . REMEMBER HYDRO-LINE! 


SERIES R—Air or Low Pressure | SERIES J—High Pressure Hydraulic 
Hydraulic Heavy Duty Cylinder Extra Heavy Duty Cylinder 


TYPICAL APPLICATIONS TYPICAL APPLICATIONS 


Clamping Fixtures Feed Cylinders 
Loading & Unload- Slide Cylinders 
ing Devices Die Casting Shot 
Counter Balance Cylinders 
Welding Machines Drilling & Tapping 
’ Air Clutches Machines 
7 , e 


Bulletin Available ; Request 
at Later Date 7 Bulletin $3 





SERIES S—Air or Low Pressure | SERIES N—High Pressure Hydrav- 
Hydraulic Extra Heavy Duty Auto- | lic Heavy Duty Cylinder 


mation Cylinder TYPICAL APPLICATIONS 
VVPICAL we ; Feed Cylinders 
Clamping Fixtures utomation Equip > ) Welding Machines 
Welding Machines Die Casting 
Machines 
») General Machine 
Tools 


ment 
Loading & Unlood- . ¢ 
ing Devices 


. ° 

Request 

Request Bulletin 56 
Bulletin 55 








@ Hydraulic and Air Cylinders ¢ Dispensing Cylinders © Single Acting Cylinders © Adjustable 
Stroke Cylinders ¢ Intensifiers 


Please send bulletin 


NAME 
Representatives in all Principal 
Cities. Write for the name of the 
Hydro-Line Rep in your locality 


FIRM 
ADDRESS 


city 


Remember HYDRO-LINE when you design 


HYDRO-LINE MANUFACTURING CO. 
5605 PIKE ROAD + ROCKFORD, ILLINOIS 
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Future Events 
November 24-30: ASME An- 


nual Meeting, Hotel Statler, New 


York, N.Y. 
November 26-30: 22nd Na- 


tional Exposition of Power and 
Mechanical Engineering. New 
York City Coliseum, New York. 


November 26-30: Third In- 
ternational Automation Exposi- 
tion. New York Trade Show 


Building, New York City. 
January 14-18, 1957: SAE 


Annual Meeting and Engineering 
Display. The Sheraton-Cadillac 
and Statler Hotels, Detroit, Michi- 
gan. 


January 28-31: Plant Mais- 
tenance and Engineering Show. 
Public Auditorium, Cleveland, 
Ohio. 


January 30: ASME Philadel- 
phia Chapter, Fluid Power Divi- 
sion. C. B. Frellsen, chief hydrau- 
lic engineer, Joy Mfg. Co., 
“Hydraulics in Mining Machin- 


ery’. 


March 20-22: SAE Produc- 
tion Meeting and Forum, Hotel 
Statler, Buffalo, N. Y. 


March 25-29, 1957: 10th 
Western Metal Congress and Ex- 
position. Congress will be held at 
Ambassador Hotel, exposition at 
Pan-Pacific Auditorium, Los 
Angeles, Calif. 


April 2-5: SAE Aeronautic 
Meeting, Aeronautic Production 
Forum, and Aircraft Engineering 
Display, Hotel Commodore, New 


York, N. y ° 


September 9-12: SAE Trac- 
tor Meeting and Production For- 
um, Hotel Schroeder, Milwaukee, 
Wis. 

October 1-5: SAE Aeronautic 
Meeting, Aircraft Production For- 
um and Aircraft Engineering 
Display, The Ambassador, Los 
Angeles, Calif. 


November 4-6: SAE Trans 
portation Meeting, Hotel Statler, 
Cleveland, Ohio. vvv 
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Protected AGAINST EROSIVE PCLLUTION... 


...U. S. Totally-Enclosed and Explosion-Proof 
Motors provide all-around protection against cor- 
rosion, weather exposure, bad contaminants, caustic 
conditions, dust and erosive elements. All types are 
NEMA-dimensioned. 


Protected acainst INTERNAL HEAT... 


Asbestos protected windings, cooling ribs, and a 
heavy duty fan form outstanding features to give 
U. S. Totally-Enclosed motors maximum protection 
against heat. 


Protected AGAINST BEARING FAILURE... 


Lubriflush transverse re-Lubrication is possible 
without disassembly of motor or fan guard. Grease 
fittings are outside. Lubriflush forces out old grease 
and injects new lubricant around and through the 
bearings. 


Protected AGAINST SHOCK AND VIBRATION 


... The hefty cast-iron frame of the U. S. Totally- 
Enclosed motor is normalized to provide a non- 
stress, single-piece structure. Rugged feet are 
integrally cast with the frame; not welded on. 


U. S. ELECTRICAL MOTORS Inc. 
P. O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
C Send U. S$. Totally-Enclosed Motor Bulletin #1879 


NAME 
COMPANY 
ADDRESS 
CITY. 








HAS DENISON EXCLUSIVE 
BALANCED-VANE 


4 STANDARD SIZES 


for continuous 2000 psi service... 


Vane type Denison hydraulic 
single stage, Pump/Motor 


IT’S A PUMP - high delivery in 
a small, compact package ... a con- 
tinuous 2000 psi pump. 


IT’S A MOTOR -high stalled 
torque up to 257 pound-inches per 
100 psi. Takes high shock pressures 
without danger. 


EXCLUSIVE-Denison Radially 
Balanced Vane; Cuts wear between 
cam ring and vane; Increases efficiency 
with dual sealing edges; Reduces pulsa- 
tion by radial pumping action of vanes. 


54 


SIMPLIFIES INVENTORY 


No need to stock separate 
pumps and motors. Runs as a pump 
or motor without alterations. Range 
of capacities in each size through inter- 
changeable cam rings. 


EITHER DIRECTION -Operates 
efficiently as a pump or motor with- 
out change in piping. Minimum 
internal friction in either direction 
because of greatly reduced contact 
pressure between vanes and cam ring. 
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PRESSURE 
COMPENSATING 
HOLES 


ROTATES 
IN EITHER 
DIRECTION 


STANDARD SIZES-as a pump, 
Range of delivery 2.5 to 77 gallons 
per minute at 2000 psi. 

As a motor, Horsepower output | to 
103 hp at 2000 psi. 


MORE INFORMATION -send 
for Bulletin P-5-A giving complete 
specifications. Write ... 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1166 Dublin Road . Columbus 16, Ohio 


DENISON 


drOll ica 


HYDRAULIC PRESSES + PUMPS «MOTORS «CONTROLS 


APPLIED HYDRAULICS 








be furnished straight hydraulic or hydropneumatic. Automatic 
tables speed feeding and unloading. During peak produc- 
tion, 12 men can place parts on the press at the same time. 


Ciearing Hydraulic Press—Weighing over 820,000 
pounds, the gigantic Clearing press shown in this installation 
turns out over 150 different aircraft parts. Die cushions can 


For performance and safety... 


fire-resistant Pydraul 
in Clearing hydraulic presses 


Write for FREE Pydraul F-9 booklet, Organic 


Pydraul was developed to — industry 
Chemicals Division, MONSANTO CHEMICAL 


with a fire-resistant, highly lubricative hydrau- 
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lic fluid. In Pydraul-operated Clearing equip- 
ment, you have the right press for every 
forming operation—plus protection from the 
danger of hydraulic fluid fires. 

Pydraul is the only fire-resistant hydraulic 
fiuid listed with Underwriters’ Laboratories. 
This means your plant and personnel are always 
protected when Pydraul is on the job. 

Pydraul is economical ...has a longer service 
life than most fluids, is reclaimable—return 
spillage to system, use again and again. 
Non-corrosive Pydraul lubricates like a pre- 
mium petroleum oil. }You’re assured of long 
equipment life, low maintenance. 

If your hydraulic equipment is near hot metal, 
electrical contacts, open flame or other heat 
sources, you may be taking a needless fire risk. 
Your Monsanto representative will show you 
how easy and economical it is to convert to a 
fire-safe Pydraul system. 


COMPANY, Dept. OEM-6, St. Louis 1, Mo. 


Pydraul F-9—first and only hydraulic fluid 
listed by Underwriters’ Laboratories. “In respect 
to fire hazard, Pydraul F-9 is rated by Under- 
writers’ Laboratories, Inc., 2 to 3 in a class 
much less flammable than paraffin (Petroleum) 
oil, according to a schedule in which Ether is 
rated 100; Gasoline 90-100; Alcohol (ethyl) 
60-70; Kerosene 30-40; Paraffin Oil 10-20.” 

Pydraul: Reg. U.S. Pat. Off. 


MONSANTO 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 





4-WAY VALVE 

... with safety features 
Designation: Model 2441-500 Air 
Valve. 


Features: Valve utilizes a spool 
type pilot with double solenoid con- 
trol. The spool is moved and the 
main valve shifted when one sole- 
noid is energized. Main valve does 
not return to original position un- 
til the other solenoid is energized. 
This provides a safety factor as the 
valve will not reverse in case of an 
electrical failure. Valve has covers 


DOUBLE ACTING CYLINDER 
. . . with non-rotating rod 
Designation: Alkon Model E Dou- 
ble Acting Cylinder. 
Feaures: Cylinder has _ elliptical 
non-rotating piston rod designed 
for applications requiring accurate 
register of the rod without external 
guides. This model has an ellipti- 
cal bushing which is adjustable for 
compliance with different rod fit 
requirements. This feature also 


ROTARY SOLENOID 
... with built-in return springs 


Designation: 800 Series AC Rotary 
Solenoids 


Features: Built-in return springs 
permit direct application of the 
solenoid. Remote springs and ex- 
tra assemblies are eliminated. Re- 
turn springs can also be used to 
drive loads with high starting 
torques and minimum impact. Use 
of return stroke action permits 
smaller solenoid sizes. 


Specifications: Solenoid operates 
on standard voltage, 60 cycle AC, 


chained to body to prevent loss, and 
the solenoids are enclosed to be wa- 
terproof and air tight. Recessed 
pins permit manual operation with- 
out removing covers. Unit is elec- 
trically inoperative with solenoid 
covers removed. 
Specifications: Valve is 4-way, 
4-port and 4-way, 5-port, two pres- 
sures, pilot operated and double 
solenoid controlled. Available in 
4%, %, % and %4-inch sizes. 
Automatic Valve Company 
Farmington, Michigan 
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compensates for eventual wear. 
Specificaions: Model E is available 
in 134 and 2% inch bores, with 
3-way flush rabbet mounts as stand- 
ard equipment. It is rated 250 psi 
air and 500 psi water or oil. Cylin- 
der is available with all standard 
interchangeable mounts, in all 
standard strokes, cushioned or non- 
cushioned. 


Alkon Products Corporation 
Hawthorne, N. J. 
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with rotary strokes up to 60-de- 
grees and torques up to 75 in. lbs. 
Continuous and intermittent duty 
models are available. All models 
are totally enclosed and equipped 
with Class H insulation for high 
temperature service. A wide selec- 
tion of springs is available to per- 
mit matching of solenoid to load 
requirements. For literature and 
specifications write to Dept. 77. 


Leetronics, Inc. 
Brooklyn, N. Y. 
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When You Need A Filter— 
Get The Advantages Of 
Marvel SYNCLINAL Design 

It’s BALANCED 





For Top Performance! 


LOOK FOR THESE IMPORTANT FEATURES 


SUMP TYPE ENTIRE FILTERING 
(Cuteway) AREA IS ACTIVE 


STEADY EVEN 


FLOW 
a 


LESS 
MAINTENANCE ane, 


NO 
REPLACEMENT COSTS = 


For All Hydraulic and Other Low 


In the selection of a filter to obtain maximum effi- 
ciency and quality, the most important point to con- 
sider is a specific type filter that will offer greatest 
ACTIVE filtering area with ample storage capacity 
for filtered out particles, rather than total filtering 
area alone. Over 700 Original Equipment Manufac- 
turers install Marvel Synclinal Filters as Standard Equip- 
ment because they are designed to give this all-im- 
portant balance for greatest efficiency in filtration of 
liquids in all hydraulic and other low pressure cir- 
culating systems. Flow of liquids is maintained at a 
constant, steady rate of speed produced by the pump 


EASY MAINTENANCE 


rn SUFFICIENT 
STORAGE CAPACITY 


=== 9067 TO 
CLEAN 


7 


LESS PRESSURE 
BUILD-UP 


LONGER PERIOD 
OF OPERATION 
LINE TYPE 
Pressure Liquid Systems (curaway) 


which brings about the desired effect of a gentle, 
evenly distributed accumulation of filtered out par- 
ticles against the entire filtering surface with less re- 
striction of flow. Result—longer periods of produc- 
tive operation at minimum maintenance down-time. 
If this important balance is lacking due to efforts to 
cram too much filtering mesh for the sake of total 
rather than active area, filters soon become clogged 
causing pressure build-up, turbulent flow and in gen- 
eral decreases the efficiency of operating equipment. 
Depend on Marvel Synclinal Filters For All Your Fil- 
tration Requirements. They meet J.LC. Standards. 


A SIZE FOR EVERY NEED 


Both sump and line types may be easily disassembled, Available for sump or line installation in capacities 
cleaned and reassembled by any workman, on the spot, from 5 to 100 G.P.M. Greater capacities may be at- 
in a matter of minutes. Line type operates in any posi- tained by multiple installation (as described in cata- 
tion and may be serviced without disturbing pipe con- log). Choice of monel mesh sizes range from coarse 30 


nections. 


WATER FILTERS 


o fine 200. 
fo ine SS” BULTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Both sump and line type filters have been adapted for Marvels most recent development is a filter for the ef- 
use in all water filtering applications. No changes have ficient filtration of all types of fire-resistant hydraulic 
been made in the basic, balanced synclinal design. fluids. 








As in the past, 


IMMEDIATE DELIVERY! 
Marvel continues to offer IMMEDIATE DELIVERY. 








a MARVEL ENGINEERING COMPANY 


ee 
an 7227 N. Hamlin Ave., Chicago 45, Ill. 


—— 


PHONE: Juniper 8-6023 


Catalogs : Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: (AH-I1) 


containing 
complete data 
available on 


() Catalog #107—For Hydraulic Oils, Coolants, Lubricants. 
(-) Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) 


—— C- Catalog #400—For Fire-resistant Hydraulic Fiuids (Synthetic) 


Write or [1 Catalog #30I—For Water 


Mail Coupon. 
Name 


Company 
Address 
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WIGGINS’ 
NEWEST! 


an automatic 
connection 


Small Space 
Requirement. 


Low Pressure 
Drop 

No Air 
Inclusion. 


Any Desired 
Service. 


Wiggins 


O-matic 


ie ee | 


COUPLING 


I—it's connects 
Wig il S 


£. B. WIGGINE O14 TOOL COMPANY, INC. 
3424 E. Olympic Bivd, Los Angeles 23, Colif 
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CAP NUTS 
... with “thru-tapped” design 


Features: With the new design it 
is possible to gain the decorative 


advantage of a cap nut in applica- 
tions where it is impossible to seat 
a regular cap nut. The self-locking 
principle eliminates the need for 
washers, speeding assembly and re- 
ducing inventory requirements 
They can be re-used many times 
without appreciable reduction in 
torque. The nylon pellet imbedded 
in the nut projects beyond the 
threads and under compression sets 
up a counter thrust creating a 
strong contact. Nuts cannot shake 
loose under severe conditions of 
vibration and locking action is posi 
tive whether or not the nut is seat- 
ed. They also withstand tempera- 
tures ranging from —70 to above 
250 degrees F. 
The Nylok Corporation 
Paramus, N. J. 
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PUSH BUTTON CONTROL 

. . . is completely sealed 
Designation: Gold-N-Ring Seal- 
tight Push Button Control Switch. 
Design: Plastic shields completely 
enclose extra large silver alloy con- 
tacts. Unit-molded main contact 
block assures perfect alignment and 
simplifies assembly. Fully guided 
plunger of cross head design pre- 
vents binding, and oil-resistant rub- 
ber diaphragm in operator head 
completely seals out oil, water and 
dust. Rated 600 volts AC or DC. 
Features: Mounts in 1-13/64 inch 
diameter holes on standard mount- 
ing centers and accommodates pan- 
el thicknesses from 1/16 to “% inch 
in increments of 1/32 inch. Units 


and components are completely in 
terchangeable. Different types of 
push burton and selector operator 
heads can be used with single and 
double pole contact blocks. Brass 
inserts are molded into contact 
block to secure stationary contacts 
and provide maximum thread sup- 
port for terminal screws, which are 
equipped with captive flat and 
lock-type washers 

Specifications: Switches can be ob- 
tained in flush-plate or box-type 
mountings to permit any combina- 
tion of individual push button, se 
lector or pilot light assemblies. In- 
terchangeable collars, supplied in 


three different heights, permit 
changing from flush to extended 
button by merely changing the col- 
lar. Buttons are of nonfading, glass- 
filled polyester resin, available in 
standard code colors. 


The National Acme Company 
Electrical Mfg. Division 
Cleveland, Ohio 
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O-RING COMPOUND 
... meets SAE spec 


Designation: Compound 77-018 
Performance: Standard silicone 
compound has been tested and qual- 
ified under recent SAE specifica- 
tion AMS-3357. This specification 
calls for a silicone material that has 
lubrication oil resistance and good 
compression set qualities and that 
is suitable for temperature range of 
65 to + 450 degrees F. 
The Parker Appliance Co. 
Cleveland, Ohio 
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For more NEW PRODUCT reviews 
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HYDRECO 


GEAR PUMPS 
WITH INDUSTRIAL MOUNTINGS 


FOR 
MACHINE TOOL 
HYDRAULIC PRESS AND 
SPECIAL MACHINERY 
FLUID POWER CIRCUITS 


ZH 
ig: 


ae ‘J a7? 


UP TO 


64 GPM 


AT 1200 RPM 


1500 PSI 


HYDRECO Gear Pumps, for years, have been spe- standard industrial mountings, port connections 


cified as standard Fluid Power equipment by the 
big names in Construction, Earth Moving and 
Materials Handling Equipment. On these rugged 
service applications HYDRECO Gear Pumps 
perform with outstanding dependability. They will 
operate under conditions of pressure, temperature, 
and speed unheard of on the usual industrial 
application. Mobile Equipment is a highly compet- 
itive field and HYDRECO Pumps have always 


and shafts. Builders and users of Machine Tools, 
Presses, and Industrial Equipment can now profit 
by the economies in these Pumps. 


Make this simple test! If your hydraulic cycle is 





comparable to that of a tractor-shovel digging a 
foundation . .. a front-end loader working a gravel 
pit... or, a mammoth bulldozer crowding a bank 

.. and working at full relief pressures nearly all 


the time—then YOU can use HYDRECO Gear 
Pumps to advantage! HYDRECO Gear Pumps can 
save YOU money NOW —in both original equip- 
ment and replacement costs. 


afforded design engineers substantial economies 


j iginal equipment costs! 








HYDRECO Gear Pumps are now available with 
Member NFPA Mpile 


KALAMAZOO wisi : 


Kalamazoo Division 

The New York Air Brake Company 
9004-11East Michigan, Kalamazoo, Mich. 
Kindly send me full information on HYDRECO 
Gear Pumps with Industrial Mountings. 


for performance and installation 
data on HYDRECO Gear Pumps 
with Industrial Mountings. 


Name 





Company 








Address__ 





THE NEW YORK AIR BRAKE COMPANY 
9004 E. MICHIGAN ° KALAMAZOO = wart 4) 
NEW YORK 6, N. ¥, State 


INTERNATIONAL SALES OFFICE, 90 WEST ST., a 
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DISPLACEMENT 
SYSTEM 


Comprised of the SECO DS Radial 


Piston Pump, and DSPF Valve 


INTAKE 








| FEED-BACK 


4 





mbination illustrated 


t system that equals 
r e of more 


co 
The valve and pump 
i 28 
here provide a low e¢ ee 
es the perform 


or surpass ent machines. This 


i isplacem 
= ont ep the use of com 
j d-back techniques for 
: 1. (Patents Pending) 





is accomplis 
pletely new fe 
displacemen! contro 





pump. The flow is continuously adjustable 
from zero to a maximum of 5 GPM. Pressure 


is adjustable from 200 to 2,000 PSI. Horse- 
With the maximum pressure set, the flow power savings of as much as 85°¢ are realized 
control section of the D5PF valve adjusts the with the pressure compensation features of 
displacement of the D5 pump to maintain a this system. Heating problems are negligible. 
selected flow, independent of load pressure The control valve can be located at the pump, 
and input speed— within the capacity of the or remotely, as required. 


Send the Readers’ Service Card for complete information. 


SIMPLEX ENGINEERING CO. 
ZANESVILLE, OHIO 


FLUID POWER 
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WATERMAN CONTROLS 


for accuracy—dependability 
safety—low maintenance cost 


SOLENOID VALVES 


For working pressure to 3000 psi. Remote control of hydrau- 
lic systems for handling non-corrosive fluids. 


g LOOK TO WATERMAN 


MICRONIC LINE FILTERS 


Operating pressures to 3000 psi. 40 micron filtration. Re- 
placeable elements. Available in %” and 4%” NPT. 


FOR THE ANSWER TO 


ADJUSTABLE FLOW REGULATORS 


Full range from 0.5 GPM to 20 GPM. All 
Waterman Flow Regulators maintain a con- 
stant rate of flow regardless of work resistance 
or pressure fluctuations, 


pfo]') Sai he) Miote] pa te) k 


CHECK VALVES 


One piece. Leak proof. Ny- 
lon Poppet. Aluminum 


, body. Low pressure drop, Ttikey-Vo) ite; ae 
REQUIREMENTS VALVES 


UNLOADING VALVES for system 

‘ . pressures to 3000 psi. Flow rates to 
bode en . 30 G.P.M. Fast acting, easily adjust- 
products able, maintain desired pressure set- 
tings without continuous readjust 

ment. Hardened poppets eliminate 

leakage. Large passages assure maxi 

mum flow with minimum pressure loss 


WATERMAN 





ENGINEERING COMPANY 
es a 725 CUSTER AVENUE + EVANSTON, ILLINOIS 
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SOLENOID VALVES ... . custom 
built for pneumatic and hydraulic 
service at pressures up to 4000 
psi are manufactured by Atkomatic 
Valve Company, Inc. Catalog No 
200 gives a brief discussion of sole 
noid valves and their application 
and detailed information on _ the 
types available. Valves feature 
packless construction, stick-free 
bubble-tight operation, shockless 
closing and easy maintenance. Op- 
tional features for special valve ap- 
plications include positive manual 
opening or throttling and check 
valves for flow in either direction 
An added feature in this catalog is 
a flow chart for liquids and one for 
compressible fluids 
Circle 210 on Reader Service Card 


O-RING HANDBOOK ... is 
ivailable from Bay Rubber & Plas 
tics Corporation's Ohio O-Ring 
Division. Information is given on 
how to specify and use O-ring 
packings for pressures up to 1500 
psi and their use with back-up 
washers for higher pressures. Cat- 
alog is 14 pages and lists 140 
standard sizes available. Special 
compound O-rings, including Tef- 
lon and Silicone, are also covered 
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FLEXIBLE COUPLINGS ... and 
other power transmission equip- 
ment is described in a brochure 
ribing products manufactured 
Lovejoy Flexible Coupling Co 

The literature covers the company s 
ne of flexible couplings, variable 
speed pulleys and transmissions, un- 
joints, and motor bases. Op- 

lata, horsepower ratings, 

types are given for each 

flexible couplings are of 

ibricated type. The light- 


For your free copy of publications 


reviewed, 


fillin the reader service card 





duty types for service to 40 hp use 
spider-type cushions. Special types 
feature radial removability, direct 
connection to an engine flywheel, 
brake drum flange, and units bored 
for special bushings. The variable- 
speed pulleys provide speed ratios 
to 8:1 with hp ratings from 4 to 
15 at 1750 rpm. The variable-speed 
transmissions are lever or hand- 
wheel controlled for speed ratios 
to 10:1 
Circle 212 on Reader Service Card 


ELECTRIC MOTORS .... tre- 
pulsion-induction (buried bar) 
type are manufactured by Peerless 
Electric Company's Motor Division 
Their new Engineering Data Bul- 
letin SDA-163-A gives details and 
specifications. Motors are single 
phase and produced in sizes from 
3/4 to 7-1/2 HP, 1150 to 1750 
RPM, 115/230 volts Drip-proof, 
splash-proof and totally enclosed 
models are available 
Circle 213 on Reader Service Card 


PRESSURE GAUGES ... . for 
almost all types of air and hydraulic 
applications are described in 
Catalog No. 64 published by 
United States Gauge Division, 
American Machine and Metals, Inc 
Gauges shown are recognized as 
standard for all industrial applica- 
tions and represent one of the most 
complete lines in this field. There 
are 68 pages of information on 
presure, temperature, flow and 
level measuring instruments in- 
cluding special quality models, hy- 
draulic pressure compound, duplex, 
gearless and laboratory test gauges 
Complete specifications are given 
for each unit, with illustrations 


and sketches 
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TEST STANDS .. . for use in 
laboratories or in production to 
calibrate liquid flowmeters are 
manufactured by George L. Nan- 
kervis Company's Commercial Re- 
search Division. In Catalog 4-TS 
complete description and specifica- 
tions are given for the 400 series 
and Type 416 Universal Fuel 
Nozzle Test Stand. The Flowmeter 
units are precision instruments for 
calibrating all types of liquid flow- 
meters by direct weight and are 
semi-automatic, requiring only one 
operator. Fuel nozzle units are de- 
signed for rapid and accurate test- 
ing of gas turbine fuel nozzles in 
laboratories or production. Com- 
plete information is given on the 
operation of the units, special fea- 
tures and control equipment 
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AIR MOTORS .. . double acting 
with sealed-in lubrication are de- 
scribed in the new 40-page catalog 
of Lehigh, Inc. Air Control Div- 
ision. Detailed information is also 
included on air cylinders, small 
air valves, air control equipment 
and drill press feed. Complete spec- 
ifications are given along with il 
lustrations, cutaways, schematic 
drawings and charts 
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DIAGNOSING COMPRESSOR 
TROUBLES ... A new booklet 
to help locate and correct common 
troubles in air-cooled and water- 
cooled compressors has been re 
leased by Worthington Corp. A 
cartoon sequence gives a full de- 
scription of compressor troubles 
such as failure to deliver air, over- 
heating, insufficient pressure, vibra- 
tion, and overloading 
Circle 217 on Reader Service Card 
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FOR HYDRAULIC OR AIR Exclusive U-packer gives a 
ogee ’ Mo sitive seal without com- 
H Coupling for high strength, higher , sonst td set because of rub- 
efficienc y, high-resistance to hea y line surge ’ ber distortion. Line pressure 
Sizes: 4” thru 12”. Bulletin No. 240 Lol “ inside the U-packer keeps 
J rn J | ho it open and forced against 
its metal backing—the 
higher the pressure, the 
tighter the seal. 


SNAP-TITE HI-FLOW COUPLING . 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 


Hi-Flow is recommended to connect small air 
tools to plant air system, and for low pressure 





Bonded valve washer 


pat. pending on valve construction 


fluid transfer in small lines. . . 
9 < ig of as : Exclusive l -packer 


Sizes: '4”" thru *4 Sulletin No. 230 





SNAP-TITE “HK” COUPLING . 


FOR FUMING ACIDS, ALKALIES, SOLVENTS, AND 
HIGH PRESSURE STEAM... “HK” is the only 
coupling now on the market for fluid temper- 
atures from —100° F to +500° F ... and for 








- Valve Seal 


Teflon Nipple Seal 


live steam up to 460° F. Its seals are made oA ‘ , 
of Teflon for which there is no known solvent. ; f ’ Teflon Valve Seal 
Sizes: 4” thru 3”. Bulletin No. 270 


SNAP-TITE NO-SPILL COUPLING . 


FOR AIRCRAFT, MISSILE HYDRAULIC, FUEL SYSTEMS 
which cannot stand air in the lines, and for mm ~ 

: Flush valves prevent spill- 

transmitting fluids which must not spill, the ‘ ‘ an 
. jo age, air inclusion. Snap-Tite 
Snap-Tite no-spill coupling is recommended. : 
ce will engineer special vari- 
Bulletin No. 280 pte : 
: ations to yourrequirements. 





SNAP-TITE “E” COUPLING... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE 


“E”’ Coupling performs in the micron range 
in the smaller sizes both connected and dis- 
connected. Recommended, too, for gravity 
flow ... U.L. approved for LP Gas. 
Sizes: 4" thru 12”. Bulletin No. 250 





Nipple seals in coupler by 
depressing the lip of the E 
packer and slightly com- 
pressing the body of the 
packer. This new E-packer 
gives positive seal under 
high-pressure, low-pres- 
sure, and vacuum. 


SNAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 


Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi-flow) are also available 
in brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY, PA, 
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A MILE OF BLOOD VESSELS FOR A ROBOT 


Photo Fitchburg Enginéering Corp., 


Fitchburg, Mass. 


This mechanical giant was designed and built by Fitchburg 
Engineering Corporation. It is a 23-station transfer machine for 
milling, boring, drilling and reaming automatic transmission 
cases for new cars. Its “blood vessels’ are many sizes of 
low carbon steel SAE hydraulic tubing by Superior, carrying 
pressures up to 1000 psi throughout the system. The break- 
down of just one “blood vessel” could stop not only the 
machine but the entire production line—a very costly mis- 
chance. Superior tubing was chosen because it provides a 
dependable, leakproof hydraulic system. 


Superior specializes in seamless low carbon steel tubing for all 
hydraulic purposes. Some sizes can bear working pressures up 
to 12,000 psi. The steel has a maximum carbon content of only 


}>¢ 


which results in high ductility, permitting easy hand 
bending and flaring. This non-aging steel holds its ductility 
and impact resistance during storage and/or use. 


(+ 


All Superior hydraulic tubing is 100°, hydrostatically tested at 
maximum working pressures. Constant quality control during 
production assures clean, smooth inside surfaces that minimize 
pressure drop due to back pressure from internal friction. 


If you have hydraulic tubing problems, let Superior’s tube- 
manship and years of industry-wide experience help solve them 
for you. Write Superior Tube Company, 2030 Germantown 
Ave., Norristown, Pa., for Bulletin No. 39 giving additional 
technical data on hydraulic tubing. 


woerrvir ldde 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses available in .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 


2% 





West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif, ¢ RAymond 3-133) 
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Solving the problem 
of close synchronization 
of driven members 


As machines become more and more 
complex, combining more and more 
functions into a single unit, the 
problem of driving these machines 
successfully becomes more difficult. 


This problem confronted Western 
Electric Company engineers in de- 
signing what they call their ‘'Stal- 
peth’’ machines, two of which are 
shown above. These machines com- 
bine corrugating of steel and alumi- 
num strips, forming them around the 
cable core, soldering the seam and 
then winding the assembly on reels 
at the far end. All of the members of 
the machine must be synchronized 
to the speed of the capstan unit. 
Going by their experience with 
other somewhat similar machines, 
Western Electric engineers again 
‘turned to Oilgear “Any-Speed” 


Fluid Power Drives, to solve what is 
really a complex problem ordinarily. 
Oilgear units provided an easy and 
economical means of synchronizing 
many machine components. 


Oilgear Any-Speed Fluid Power 
Drives and transmissions do offer 
many machine design advantages 
including ease of control and syn- 
chronization of driven members, 
steplessly variable speed, funda- 
mentally simple circuits, and long, 
trouble-free life. Write for Oilgear 
drive bulletins. THE OILGEAR 
COMPANY, 1564 Ww. Pierce St., 
Milwaukee 4, Wisconsin. 


(ILGEAR 
Vai Power 


PIONEERS... NOW THREE PLANTS 
FOR FLUID POWER 
PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS AND VALVES 


“Stalpeth” machines add 
moisture barriers to 
telephone cable 


These machines receive cabie core, wrap 
it in aluminum and steel, solder the seam 
and coil it on reels. Oilgear ANY- 
SPEED Flvid Power Drives are an easy 
and economical means of synchronizing 
many machine units without a long 








Get more production 
with lower unit cost 


YOU'LL GET MORE PRODUCTION ¢eom your 


hydraulic equipment when your hydraulic 
medium is Texaco Regal Oil RGO. This is 
the oil that prevents rust, sludge and foam— 
assuring smoother, more dependable hydrau- 
lic performance, freedom from unscheduled 
stoppages. 

Tests prove that Texaco Regal Oil RGO 
has more than ten times the oxidation resis- 
tance of ordinary turbine-quality hydraulic 
oils — greater ability to prevent rust and 
foam. It has an exceptionally long service 


life. With Texaco Regal Oil RGO, pumps 
and other parts last longer, maintenance costs 
are less. 

There is a complete line of Texaco Regal 
Oils RGO to meet every hydraulic require- 
ment, every operating condition. 

A Texaco Lubrication Engineer will gladly 
give you full information. Just call the near- 
est of the more than 2,000 Texaco Distribut- 
ing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 
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controls hydraulically driven web : cutter 








@ By Joseph Reed 


ANY industrial processes require that strips or 
rolls of materials such as cloth, paper, plastics 

or thin metals be cut into sheets of regular or varia- 
ble lengths. In the textile industry, where variable 
lengths are a common occurence, continuous strips 
of woven materials are known as webs. Mechanical 
devices for cutting webs into regular lengths have 
been in use for many years, but variable lengths 
present time-consuming problems. Production effi- 
ciency drops considerably, when mechanical devices 





JOSEPH REED, was Project Engineer with, American Ma- 
chine & Foundry Co., Greenwich Laboratories, Greenwich, 
Connecticut. He is now on the staff of General Precision 
Laboratories. 
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must be reset or when unusual lengths require hand 
cutting; and top efficiency is of prime importance 
in this highly competitive field. 

American Machine & Foundry Company engi- 
neers have developed an automatic, electro-hydraulic 
web-cutting system. This system drives and posi- 
tions a rotating cutter, for an application which re- 
quires instantaneous cutting on random-spaced reg- 
istration marks varying in spacing from a minimum 
of 18 inches to a maximum of 24 inches on webs 
and moving at the rate of more than 50 yards per 
minute. While this web cutting system was designed 
for special requirements, it could be made applica- 
ble to many other situations with few modifications. 





ELECTRONIC POSITION SERVO 





AMF engineers utilized a cylindrical cutter with 
a circumference equal to twice the nominal spacing 
between registration marks applied to the textile 
webbing. The axis of the cutter parallels the line of 
cut across the web. In operation, the web is passed 

















FIG. 1 Hydraulie drive circuit is servo controlled. 


between the cutter and an anvil roll. Two knives 
fixed to opposite sides of the cylindrical cutter cut 
the web instantaneously when they make contact 
with the anvil roll. Accuracy of cutting length is 
kept to plus or minus 4x inch, so that cuts are made 
at the centers of registration marks. The average 
rate of cutting is between 45 and 75 sheets per min- 
ute. The lowest possible accurate speed of operation 
is 6 sheets per minute 

\ major specification implied in all present-day 
industrial equipment is reliability and ease of main- 
tenance. A judicious combination of hydraulics and 
electronics was, therefore. used in this design to 
produce a reliable, accurate, yet simple piece of 
equipment. The web cutter positioning mechanism 
is an electro-hydraulic, rotary position servomech- 
anism. The position indication and signal system 
are electronic. The knife drive and correction svs- 
tem is hydraulic. The drive system is illustrated in 
Figure 1. A photograph of the experimental system 
is shown in Figure 2. 

\ fixed displacement, axial-piston-type pump is 
capable of 6.7 gpm at a system operating pressure 
of 1500 psi. Pressure is maintained at a near-con- 
stant value by means of a fast-acting, pilot-operated 
relief valve. A small accumulator designed to ac- 
commodate peak demand aids in maintaining pres- 
sure. The driver motor is also of the simple, axial- 
piston, fixed displacement type. It is rated at 3000 
psig maximum and 0.6 of a cubic inch displacement 
per revolution. The cutter is geared to the motor so 


that 45 sheets per minute (90 cuts per minute) re- 
quire a motor speed of 1280 rpm. 

The relatively small power requirement dictates 
the use of simple, inexpensive components even »! 
the expense of efficiency. As a consequence main- 
tenance is made simpler. 

The entire hydraulic power package is mounted 
as a unit. The pump, relief valve, electric motor, 
heat exchanger and strainer are all mounted either 
on or in the reservoir. The electric motor is rated 
at 7! » hp. which is considerably beyond the normal 


power requirement, so that a long, trouble-free life 


can be exper ted. A suction filter is provided on the 


intake, and a high-pressure in-line filter is used on 
the exhaust side. The oil used is of the MIL-05606 
type. Hydraulic oil temperature is maintained at 
about 75°F by means of an oil-to-water heat ex- 
( hanger (oil cooler). 

\ proportional vale controls the speed of the 
hydraulic motor. The valve is of the two-stage. 
torque-motor type, rated at 8.5 gpm full open, with 
1000 psi drop. This valve was originally a four-way 
type, but it was modified so that in the non-actuated 
position it is partially open, and in the reverse po- 
sition it is completely shut. This permits operation 
of the hydraulic motor in one direction only, which 
is necessary in this case because the web can not be 
reversed, With normal operation at 1280 rpm (45 
sheets per minute). the valve is held partially open 
continuously at the normal flow of 3.5 gpm, with 
1175 psig across it. 

The valve characteristic is shown in Graph Lb. 
It will be noted that the characteristic is almost 


TIMING 


COOLER 


FIG. 2. Power unit in the experimental set-up. 
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linear, so that an increase or decrease in differential 
torque motor current will cause a proportional in- 
crease or decrease in oil flow and therefore in motor 
speed. This system characteristic is used to pro 
duce a speed regulator with many of the charac 


teristics of a position servo system. 


CONTROL SYSTEMS 
Referring to Figures 4a and 4b. basically the 
system is a modified speed regulator. Essentially. 


the control system consists of two tachometers and 


an electronic amplifier. One tachometer is fixed 


toa roller whit h operates from the web speed \c 
tually, it is actuated by the anvil roll itself. The 
second tachometer is geared directly to the hydrau- 
lic motor. The gear ratios through which these tach- 
ometers are operated are so arranged that the cir- 


cumferential speed of the cutter roll and the linear 
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speed of the web are matched exactly when both 
tachometers are operating at the same speed. The 
electric potential created by these tachometer gen- 
erators is applied through balancing resistors to the 
amplifier. 

The potential created by a tachometer generator 
is proportional to velocity, so that the voltage into 
the amplifier is actually proportional to the differ- 
ence in speed between the knife roller tachometer 
and the web roll tachometer. This voltage is ampli- 
fied in a simple two-stage direct current amplifier 
and applied to the proportional valve. An electric 
bias is applied to the valve so that with no signal 
present the amplifier holds the valve closed. If the 
gain of the amplifier is large enough. the valve 
will open to a position such that the difference in 
speed between the web and the knife roller will be 


held to a very small value. 


FIG. 3. Top and side 
views of the experimen- 
tal model shows the 
components used to 
control and power the 
web cutter. 





ELECTRONIC POSITION SERVO 





This action will take place over a wide range of 
web speeds. The particular cutter being discussed 
has been operated over a range of 6 rpm to 150 
rpm knife roll speed with very little change in ac- 
curacy. 

At this point a modification to the velocity servo 
was introduced. Refer to Figures 5a and 5b. 

In Figure 5a the error voltage introduced to the 
electronic amplifier is the difference in tachome- 
ter voltages. For identical tachometers the differ- 
ence represents speed, thus: 

Ve = Kaen [06 — O12] (1) 
Ve = error voltage 

Keacn <= tachometer constant (volts/rps) 

Ow and 6. = web and knife velocities (rps) 


In Figure 5b, however, the error voltage intro- 
duced to the electronic amplifier is 
Ve = Krecn [6's — O's] [1 — on*/BC] (2) 
Reaen [C'e = Oo] 
Ve = ————_—_—_—___ + (2a) 
RC 
+ = time (seconds) 
R = balancing resistor (ohms) 
Cc capacitance in farads 


From equation (2), the error voltage is approxi- 
mately proportional to the time integral of the 
difference in velocities. In other words it is pro- 
portional to the difference in position between the 


GRAPU 1 Characteristic of the servo valve shows oil 
flow regulation with change in torque motor cur- 
rent. Valve was modified so that it is partially open 
in the unactuated position. 


knife and web tachometers. The system therefore 
has the characteristic of a position servo. 

This error voltage is accurate for small values 
of time (i.e. t is very much smaller than RC). This 
only means that the correction time of the servo 
must be small. In other words the servo crossover 
frequency Wc must be relatively high with respect 
to the integrating time constant RC. The actual 
values used were: 

RC = .25x 10°x 40x 10° 
= 10 seconds 
W.. for servo =6 radians/sec 
1/RC = 1/10 radian/sec [i.e., much lower than we) 


This demonstrates that the system is actually a 
fairly accurate position servomechanism. The knife 
roll and the anvil roll will tend to remain at the 
same relative position at which they started. They 
will, therefore, operate at the same speed. 

The purpose of such a system is that the knife 
and web speeds are held very closely identical to 
prevent web damage during shearing. When the 
correction was limited to a small velocity difference, 
there was still an error in velocity. By correcting 
to a position difference it is possible practically to 
minimize the velocity error. Theoretically, of 
course, there should be no difference in velocity. 
Actually since the integration is not perfect there 
is still a very small velocity difference present. 

The major advantage of this system is the ability 
to correct for variable lengths of sheets. 


VARIABLE LENGTH CUTTING 


The system is required to sense the registration 
marks on the material and correct the position of 
the knife roll so that the cuts are made precisely 
on the registration marks. To do this, a further 
modification of the control system was made. 

In this application the length of sheet to be cut 
varies over the range of 18 to 24 inches and the 
distance between registration marks varies accord- 
ingly. It is therefore necessary to measure the dis- 
tance between registration marks on the web and 
dispatch the knife roll for each cut. 

The distance is measured by comparing the posi- 
tion of the knife roll and the web registration mark 
before each cut. The registration mark is sensed 
by a photocell device which reverses the position 
of a relay (K,). Knife roll position is sensed by a 
cam-actuated relay (K2). This relay is reversed 
when the cam, which is fixed to the knife roll, 
reaches a predetermined position. Both relays are 
reset by a cam on the knife roll which is actuated 
immediately after the knife has passed the cutting 
position. Correction of the knife roll position is an 
inherent part of the position measuring device. 
Here is how this automatic correction is obtained: 

Amplifier output and input polarities are so ar- 
ranged as to open the valve (increase knife roll 
speed) on the signal from the web tachometer. 
Conversely the valve closes (reduces knife roll 
speed) on the signal from the knife tachometer. 
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FIG. 4. (a). Block diagram represents the speed 
control servo circuit. 


FIG. 4 (b). Schematic of knife speed regulating 
system. 


Reference to Figure 6 shows that should the knife 
roll cam actuate K. before K, is actuated, then the 
knife tachometer signal will be “shorted” through 
“r” so that only the web tachometer signal will be 
present. The knife will then be speeded up. Con- 
versely, should the photocell actuate K, before K. 
is actuated, the signal from the web tachometer 
will be absent and the knife roll will be slowed 
down. When both relays are either unactuated or 
actuated, both signals will be present. The knife roll 
will then operate in synchronism with the web. 

The photocell sensing device is located 18 inches 
before the cut point (minimum length sheet). The 
cam on the knife roll is also set to actuate at 18 
inches before the knife meets the anvil rod. The 
system, then operates as follows: 


(1) Knife and Web Relays Actuate To- 
gether. 
No change occurs in knife roll speed and the 
knife meets the web at the anvil roll operating at 
the proper speed for cutting. 


(2) The Knife Lags the Proper Position. 

The web relay is then actuated and the knife 
tends to speed up. 

Meanwhile, however, the web tachometer charges 
the capacitor until the knife relay actuates. The net 
charge on the capacitor as mentioned above repre- 
sents the error in position between the knife and 
web. The servo attempts to reduce the error volt- 
age (which is the capacitor charge) to a very small 
value by speeding up the knife roll to discharge 
the capacitor. Since the knife tachometer charge 
represents the distance the knife has moved, the 
knife synchronizes its position with the registration 
mark. The knife tachometer can only operate after 
K. in Figure 6 is actuated, but this introduces no 
error if the servo transient response is fast enough, 
since the change recorded is the net difference in 
position between the knife actuating cam and the 
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Knife speed 
sensing toch. 




















photocell trigger at the time that both have been 
reversed. The only error is leakage from the capaci- 
tor. Furthermore, the knife roll speed is propor- 
tional to the capacitor voltage and the knife roll 
slows down as the charge is decreased. Rapid cor- 
rection is also necessary because the knife roll speed 
must be synchronized with the web speed by the 
time the cut is to be made. 


3. The Knife Leads the Proper Position. 

The knife roll cam actuates the knife relay first. 
The knife tachometer tends to slow the knife down, 
while it places a charge on the capacitor. Again the 
difference in position at the instant when both ta- 
chometers are again operative is recorded as charge 
on the capacitor. The servo reduces the charge, 
since this is its error voltage by holding the knife 
roll to the slower speed until the web tachometer 
has discharged the capacitor. 

Both relays are restored to normal by momen- 
tarily removing the “holding” current with a cam- 





ELECTRONIC POSITION SERVO 100 cycle-per-second voltage from an integral os- 


cillator for dither to the valve. It was found that 
relatively small amounts of dither were required. 





actuated switch on the knife roll which operates The relays are fast acting units which are actually 

immediately after the cutter has reached the cutting thyratron operated. Thyratron operation isa refine- 

position ment which may not be needed in slower acting 
systems. 

All the devices described are rugged. simple. re- = ine 

The control panel contains a “self checking” de- 


vice consisting of a calibrated meter and switch. 
By simply turning the switch through its various 
positions and noting the meter position against a 
fixed mark, it is possible to check various parts of 


liable pieces of equipment. Alignment is relatively) 
simple, being either an electrical or a mechanical 
measurement of position for cam setting purposes. 

The choice of a valve-actuated hydraulic drive 


permitted the construction of a simple system with aguas” 
' - a the circuit against the standard. 
rapid correction. The only servo stabilization re- ; aoe : 
quired beyond the normal replenishing valve across Future applications of this sy stem are expected to 
the motor is a simple electrical lag lead network incorporate oil level, operating pressure and cali- 
fore the 1™ brating signals into the control panel in the same 
before the amplifier SS 
: manner. 
The system was calculated for velocity coeffi- pci , , 
cients of 350 degrees /sec degree and 500 degrees The experimental model shown in the photo- 
sec degree and bandwidths varying from between graphs incorporated a timing disc and stroboscopic 
5 cps to 7 cps. These represent the extremes within lamp for cam setting purposes, as well as an error 
which this particular system could be operated with indicator to determine the accuracy of cut. It is 
stabilits interesting to note that when the breadboard unit 
In actual practice it was found better to redu was operated during development runs for the en- 

ac é yractice Vas 0 ii reCLLe 0 ec ce - . 
tire period of a normal factory day there was only 


one error in cutting at startup and one at shut- 
down. Reports on pre-production models, now in 


the bandwidth to somewhat above 1.5 cps and the 
velocity coefficient to about 200 degrees /sec ‘degree 
so as to achieve the extreme system stability re- ‘a “ae 
use for nearly a year, indicate similar levels of 


quired if amplifier and electronic maintenance eee 


‘ verformance and accuracy. 
needs in a factory installation are to be held to a , 
emma The electro-hydraulic webcutter was designed un- 


rhe electronic equipment consists of a two-stage. der the direction of Leo Strauss, and with the as- 


push-pull DC amplifier with provisions for inserting sistance of R. Bulkalder and R. Eckerson. 


FIG. 5. (a). Unmodified tachometer circuit. 


FIG. 5 (b). Modified tachometer circuit 


FIG. 6. This complete control system shows electrical network 
used to correct position of the knife roll so that cuts are made 
precisely on registration marks. K; is actuated by the web. Ko is 
actuated by the knife cam. Both K,; and Ko are held after actua- 
tion until released immediately after cut by a cam on the knife 
roll. Contacts K» are actuated by a second cam on the knife roll. 
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Intergration of automatic loading and unloading 


devices on machine tools is getting greater attention 


from users. The potential of increased production 


and lower costs which can be had by adapting 


existing machines is a tremendous incentive. Here's how 


Barber-Colman engineers have applied 


pneumatic power to achieve automatic parts handling. 


UNLOADING magazine is 
on this side of the ma- 
chine. In this photo, the 
work holding arbor is re- 
moved; the cutter is seen 
below the arbor position. 


NGENUITY in developing handling and unload- 
ing devices and in laying out the automatic con- 
trols is illustrated in the design of an automated 
gear hobber. 

Essentially, the design problem which confronted 
the engineers at Barber-Colman Company was to 
automate the loading and unloading of a standard 
gear hobber. The need for automatic parts handling 
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AIR CYLINDERS 
ACTUATE MECHANISMS 


... to automate gear hobbers 


was presented by a customer whose production re- 
quirements for a gear made automation econom- 
ically attractive. 

In the first stages of development, all motions in- 
volved in loading and unloading were carefully 
studied. Handling mechanisms were sketched and 
preliminary layouts were made to determine allow- 
able space. Accomplishing all the necessary motions 








AUTOMATIC GEAR HOBBERS 









without interference between machine members re- 
quired careful layout. 

Pneumatics was selected as the power source for 
all motions early in the design planning. Necessary 
speeds and loads are easily handled by air cylinders 
of sufficiently small diameter to simplify the layout 
and minimize problems of interference. Air pressure 
of less than 80 psi is used. Pneumatics is also used 
on the basic machine to clamp the work slide and 
to power the work slide with an air-oil cylinder. 

Electrical control of all solenoid actuated air 


valves requires seventeen limit switches. Most of the 
limit switches are tripped by motion of the various 
mechanisms or workpieces. Four of the limit 
switches are tripped by a pulsator cam which is 
driven at about 2 rpm through gearing by a frac- 
tional hp motor. These switches, motor and cam 
are located in the electrical control panel along with 
all control relays. 

Significance of this design is the application of 
standard actuating and control components to do 
an automation job on a standard machine tool. The 
ideas represented by the sketches of the handling 
mechanisms can be readily applied to many arbor 
mounted workpieces. 


I Removing Arbor From Finished Gears 





On this particular setup, eight gear blanks 
are hobbed in each cycle. At the completion 
of hobbing the arbor must be removed from 
the gears to permit unloading. Arbor re- 
moval and insertion is a straight push-pull 
motion powered by a 2-% inch bore, 9-% 
inch stroke air cylinder. The piston rod of 
the cylinder is threaded into a fitting in the 
end of the work arbor. This fitting is made 
with a ball to give a “floating” connection. 
The arbor is, of course, accurately guided 
throughout the stroke. Engagement of the 
arbor with the spindle drive is with a spring 
loaded clutch mechanism which is engaged 
or released by an 8 in dia 1 in stroke ro- 
tating air cylinder mounted on the work 
spindle. Air actuated swinging arms are 
ready to pick up the finished gears and re- 
place them with blanks. 


2 Unload Finished Gears To Magazine Position 


A trunnion mounted cylinder having a 1-% 
inch bore and a 2-% inch stroke swings the un- 
loading arm into position around the finished 
gears while the arbor is being retracted. Like 
all cylinders in this parts handling circuit, the 
unloading arm is controlled by a two position, 
4-way pilot operated solenoid controlled valve. 
This entire handling package is gib mounted to 
the overarm of the hobber. Having picked up 
the finished gears, the unloading arm will now 
swing back to the unload magazine and trip a 
limit switch to initiate the next motion. 
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Load Blanks Into 
3 Arbor Position 






























GEAR HOBBER with the automatic air 
powered handling devices is being set-up 
for operation. 





The loading arm cylinder is identical to the un- 
loading arm cylinder. When the arbor area has been 
cleared of finished gears, the loading arm swings 
8 blanks into place and the arbor cylinder extends 
to insert the arbor. The load arm swings back emp- 
ty to the load magazine ready to pick up blanks for 
the next cycle. 


Eject Finished Gears Into 
4 Unload Magazine 


While the blanks on the arbor are being 
hobbed, finished gears are being unloaded 
from the arm into the magazine, and on the 
other side of the arbor new blanks move from 
a magazine into the loading arm. Two cylin- 
ders are used to eject the blanks. Each cylin- 
der must reciprocate eight times to clear the 
unloading arm. To overcome the sticking of 
gears caused by an oil film, a 1 inch bore 
cylinder wipes each ejected gear into the un- 
loading magazine from which the gears roll by 
gravity. 





Load Blanks Into Loading 
Arm From Magazine 


To load the blanks into the arm, the load cylinder 
reciprocates eight times. Each time, it moves for- 
ward a blank is pushed from the gravity fed maga- 
zine to the arm. In this case the blanks are pushed 
up against a small 1 inch bore backup cylinder which 
is on the same centerline as the loading cylinder. The 
eight pulses of both the loading and unloading cylin- 
der are timed by limit switches tripped by a pulsa- 
tor cam which is driven by a fractional hp motor at 
2 rpm. When the loading arm is full, the backup 
cylinder is fully retracted to trip a limit switch 
which prevents further action of the loading cylinder. 
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SPEED 
CONTROL 


INTERNAT PULL UP BROACHING MACHINE has helical 
dtive for machining internal gear teeth. Machine operation 
is to breach ID and gear teeth removing .015 stock on the 
ID amd cutting 14-inch teeth through a l-inch cut on a 


METHODS 


(py, ' 


N the derelopment of an all-hydraulic broaching 
— ; 
machine, th®"eontrol of cylinder speeds was an 


important consideration. The machine which is 
manufactured by American Broach & Machine Co. 
is designed for automatic operation with broaching 
speeds from 13 to 22 fpm. To obtain flexibility of 
speed control for the various motions, the broach- 
ing mac hine incorporates reliable speed control 
circuits such as meter-in, bleed-off, differential. 
and combination of pump outputs. 

In one installation, the broaching machine pro- 
duces automotive automatic transmission reverse 
idler gears. The operator loads the gear blanks into 
two magazines and starts the machine cycle by 
pushbutton control. Two parts feed into a slide 
and are transferred to broaching position. The two 
broaches are pushed up through the parts by two 
elevator cylinders until they engage the broach 
pullers which lock onto the tops of the broaches. 
The broaches are then pulled up through the blanks. 
cutting helical, involute teeth from the solid stock. 
On completion of the cutting stroke, the elevator 
cylinders stop while the broaching cylinder con- 


5O0-ineh lead. 


2 for a broaching machine 


tinues up. This disengages the broaches from the 
elevator, so that the slide can move out and eject 
the parts. After the broaches return, the cycle re- 
peats. With the machine running on automatic 
cycle, the operator has only to keep the magazines 
filled with parts. 

The two main drive motors of the machine are 
each 40 hp. With a pressure setting of 750 psi, the 
unit has a normal capacity of 50 tons. Using a 
broaching speed of 17 fpm, the machine produces 
140 pieces per hour. At full broaching speed of 22 
fpm the machine will produce approximately 200 
pieces per hour with a cycle of 32 seconds. 

Two double pumps supply the circuits. One of 
these pumps has outputs of 11.2 and 58.8 gpm and 
the other has outputs of 36.8 and 58.8 gpm. To 
supply fluid for the broaching cylinder which has 
a 13-inch bore, sections of the pumps are piped 
together for a combined capacity of 154.4 gpm. 
The 11.2 gpm section of the smaller pump supplies 
the elevator cylinders and the slide cylinders. Se- 
quencing is maintained by limit switches actuated 


by the cylinders. vvv 
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HYDRAULIC CIRCUIT and sequence 
chart indicate solenoid and _ limit 
switch operation. Valve 1 forms a 
meter-in circuit for the slide cylinders 
Valve 2 forms a bleed-off circuit for the 
elevator cylinders. On the down stroke 
of these cylinders, a differential circuit 
is formed through sequence valve 6. 
Valve 3 forms a bleed-off circuit for 
the broaching cylinder. The back pres 
sure valve is required to provide a 
cushioning pressure to prevent the 
broach from jumping each time a 
broach tooth leaves the work and the 
required fore e be« omes less While 
the broaching cylinder is lowering, un 
loading valve 5 is opened by pilot pres 
sure, so that drain fluid from the head 
end of the broaching cylinder is di 
rected through this valve as well as the 
broach valve. Installing this unloading 
valve close to the broaching cylinder 
permitted a 3-inch line to be reduced 
to a 24-inch line from the unloading 


valve to the broaching valve 
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3 SERVO VALVE 
DESIGNS 


Both direction and speed 

of a fluid power actuator 

are controlled by servo valves 
which are continuously 
positioned mechanically or 
electrically. Operating character- 
istics of three basic 

servo valve designs 


are discussed in this article. 


@ 4-way spool valve 


@ Baffle-and-nozzle valve 


® Jet pipe valve 


@ By W. G. Holzbock 


4-WAY SPOOL TYPE VALVE 


NE advantage claimed for the 4-way valve is 

that at the moment of spool displacement the 
full hydraulic pressure is applied to the piston. 
However this advantage applies only to an ideal 
valve. Another more decisive advantage of the 4- 
way valve is that generally it is better for handling 
larger flows than either the baffle-and-nozzle or 
the jet pipe designs. The disadvantages of the 4- 
way valve are the rather high flow forces that are 
involved and the difficulties of manufacture. 


Load Characteristics: Ideally when the spool 
is in its neutral position, the ports hould be closed 
and the slightest displacement should open them. 
However under manufacturing conditions this can 
hardly be obtained, and either overlap or underlap 
is the result. With overlap, the spool lands are wider 
than the ports, and finite displacement of the 
spool is required before the ports open. Thus there 
is a deadband or range of no output in the valve. 


W. C. HOLTZBOCK, Head of Products Development Section, 
Askania Regulator Co., Chicago, lil. 





This is usually undesirable, and the underlapped 
condition shown in Figure 1 is generally preferred. 

The result of underlap is illustrated in Figure 2. 
For a valve with zero lap shown in (b) the smallest 
displacement of .001 inch permits the full pressure 
of 950 psi at the load. However with an underlap 
of .005 inch shown in (a) the characteristic changes 
completely and for the same displacement, the 
maximum obtainable pressure is only 250 psi. 
Hence, what appears to be an advantage of the 
































FIG. 1. Underlapped 4way spool valve. 
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4-way valve—maximum load 
pressure with minimum dis- 
placement—is lost because of 
manufacturing limitations. 


Flow Forces: Figure 3 il- 
lustrates the flow through the 
valve ports of a conventional 
4-way valve. The velocity is 
greatest at the outlet port and 
consequently the static pressure 
is lowest at this point. The ve- 
locity at the inlet port is com- 
paratively low, because the 
cross sectional area of the flow 
path is much larger than at the 
outlet port. Hence the static 
pressure at the inlet port is 
relatively high. The result is 


FIG. 2. Flow characteristics of 4-way valve for various spool displace- 
ments. (a) Underlapped valve (b) Zero lap valve. 





that the pressure components 
along the axis of the spool are 
larger toward the left than to- 
ward the right and tend to close 
the valve. Examination of Fig- 
ure 3 shows that the flow direc- 
tion may be reversed without 
altering the direction of flow 
force. Therefore the flow forces 
oppose the opening of such a 
valve. The magnitude of these 
flow forces can be expressed 











with certain assumptions by: 

F = .0045 qyv/p 
where F is the flow force in lb, 
q is the flow in cu. in./sec, and 
p is the pressure drop through the port in psi. 

This force has to be overcome by the input 
signal. When only a weak input signal is involved, 
such as that obtained from a commercial electronic 
controller, the flow force presents a problem that 
may impede the performance. In a practical case, 
the pressure drop might be 200 psi, and the flow, 
3 cu. in./sec. The resulting flow force would be 
about 3 ounces. 

Valve configurations such as the one shown in 
Figure 4 have been developed to replace the abrupt 
bends of the spool by streamlined surfaces. The 
flow forces are considerably reduced, but this de- 
sign involves rather difficult machining of surfaces 
and this may become a serious cost factor. 


spool valve. 


Hole-and-plug valve: The purpose of the hole- 
and-plug valve is to obtain zero lap at a lower 
cost than the spool valve. Figure 5 is a schematic 
drawing of the hole-and-plug valve. The valve 
consists of valve plate and valve body with their 
flat, ground surfaces facing each other with a min- 
imum of clearance. Essentially the operation is 
the same as in any 4-way valve, depending upon a 
relative displacement of valve plate and valve body. 
Cylindrical inserts are installed in the plate and 
body. To prepare the holes into which they are 
inserted, the valve plate is aligned with the valve 
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FIG. 3. Flow through 4-way 


FIG. 4. Flow through force- 
compensated 4-way valve. 


body and a hole is drilled straight through the two 
pieces. This is considerably easier than making 
square ports as is customary in conventional spool 
valves to obtain a linear flow vs. displacement rela- 
tion. Assuming that the outer edge of the lower 
cylindrical inserts are perfectly square, the surfaces 
are flat, and the space between plate and body is 
negligible, a perfect zero-lap valve should be ob- 
tained. However, it is more difficult to make this 
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FIG. 5. Hole-and-plug valve. 








3 SERVO VALVE DESIGNS 





valve than it seems, because in general it is easier 
to reduce the clearance between cylindrical sur- 
faces, such as between a spool and sleeve, than be- 
tween flat surfaces. Furthermore, the warping of the 
valve plate due to temperature changes or hydraulic 
pressures presents a problem. Nevertheless. these 
valves are being successfully made, and only experi- 
ence can prove how advantageous they are. This 
valve does not overcome the flow forces. Where this 
is desired, shaping similar to that illustrated in 


Figure 4 is necessary. 


wd BAFFLE-AND-NOZZLE VALVE 


The principle of the baffle-and-nozzle design is 
to pass the fluid through two restrictions in series. 
One of these may be arbitrarily called the orifice. 
the other, the nozzle. Figures 6a and 6b show two 
customary arrangements. If the baffle closes the 
nozzle completely, the hydraulic pressure applied to 
the actuating piston builds up to the supply pres- 


Flow forces: for industrial applications it is 
generally not advisable to have a nozzle area of 
less than about .001 in*. Otherwise clogging by 
dirt particles in the oil may become a problem. 
Considering a hydraulic pressure of 200 psi, the 
force on the baffle under these conditions could 
build up to about 3 oz. This is about the same as 
for the 4-way valve. This relatively large force is 
a serious limitation. 

The great advantage of the  baffle-and-nozzle 
valve is the small mass of well-designed baffle. This 
makes the design suitable for applications at fre- 
quencies in the order of 50, 100, and even 200 


cycles per second. 


Linearity: The valve is not linear because the 
nozzle back pressure is not proportional to the 
baffle deflection. This non-linearity can be reduced 
to a minimum by limiting the baffle deflection and 
consequently the range of nozzle back pressures at 
which the valve operates. The reduced pressure 
range makes it desirable to add a second stage 
which in turn controls the output power over the 
full pressure range. Usually this second stage is a 
}-way valve which is positioned by the nozzle back 
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FIG. 6. Baffle-and-nozzle valve. (a) Single-nozzle valve, (b) twin-nozzle valve. 


sure. If the baffle moves away from the nozzle. fluid 
flows out of the nozzle and the resulting pressure 
drop across the orifice minus the pressure drop 
across the nozzle determines the nozzle back pres- 
sure applied to the actuating piston. Thus the nozzle 
hack pressure can be controlled by the deflection of 


the baffle. 


Single and twin nozzles: In Figure 6a the nozzle 
back pressure is balanced by the spring in the 
actuating cylinder. The disadvantage of this 
arrangement is in the loss of energy in compressing 
the spring. The twin-nozzle system of Figure 6b 
does not require such a spring. However the spring 
is an easy way to obtain a fail-safe feature. In case 
of hydraulic power failure, the spring drives the 
actuating piston to the left. 


pressure. With some applications the inherent flow 
limitation of the orifice requires 2-stage operation. 
The flow through the orifice has to be small or the 
turbulence of the fluid leaving the nozzle would 
become a problem. A 4-way valve second stage is 
desirable to handle larger flows without great 
difficulty. 


JET PIPE 


In both the 4-way valve and the baffle-and-nozzle 
arrangement, the problem of flow forces is present. 
In the jet pipe design one of the most important 
characteristics is that flow forces are practically 


non-existant. 
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FLUID POWER NEWS 
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25% Larger capacity 
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valve 


gives faster action to backhoe 


the equipment and reduces its wear 
and tear, thus lengthening service 
life of the equipment. 


The main valve on all Henry 
Hydraulic Backhoes is the new 
Commercial “Performance Rated” 
TBO5 series. 

Chosen because it has a greatly 
reduced back pressure this valve is 
teamed up with a pump having 


Three point suspension positions new tandem 
valve. Operator easily controls directional flow 
of fluid power to operate backhoe attachment, 
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greater discharge than was in form- 
Much faster action of the 
backhoe results and this is most 
important to a contractor who 
must keep working on schedule. 

Because of the parallel circuit 
built into these valves, simultan- 
eous operation of two or more 
cylinders makes digging and load 
discharge one smooth continuous 
operation. 

Consisting of an inlet section, 
five working sections and the out- 
let section, this tandem valve con- 
trols the operation of the cylinders 
which actuate the boom, swing, lift, 
crowd and bucket. The built-in 
combination safety relief-pressure 
control gives safety protection to 
the entire hydraulic circuit and 
prevents overloading the structural 
members of the equipment. The de- 
sign of these new valves makes it a 
simple matter to incorporate spe- 
cial feature valves to give plus 
values to the equipment. 

“Henry” mounts directly below 
this valve a swing cushion valve 
which smooths out the action of the 
boom as it comes to the end of its 
swing. This takes the shakes out of 


er use. 


Circle 35 on Reader Service Card 


Service problems and _break- 
downs are minimized because the 
sectional feature of the tandem 
valve permits servicing in the field 
of any one section and does not 
require replacement of the entire 
valve. 

Henry Manufacturing Company 
says, “We feel that Commercial 
valves have contributed to the de- 
vendability and performance which 
as accounted for many sales of our 
equipment when demonstrated 
against competitive machines.” 

You, too, will find that these new 
“Performance Rated” valves will 
improve your equipment’s salabil- 
ity. Write to Dept. A-44. The 
Commercial Shearing and Stamp- 
ing Company, Youngstown, Ohio, 
for the Performance Data which 
will show you what goes on inside 
these valves. 


LOMUEROVAL 


shearing and stamping 
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Operation: Jet pipe action is illustrated in 
Figure 7. The jet pipe swings in a vertical plane 
around a horizontal axis. It is supported by a ball 
bearing pivot and a sleeve bearing. Oil is pumped 
through the jet pipe at a constant pressure usually 
between 100 to 400 psi depending on the applica- 
tion. The oil is directed from the top of the jet 
pipe to the two closely adjacent receiving orifices 
in the distributor block. These are connected with 
the opposite ends of the actuating cylinder. 

With the jet pipe in its mid-position, equal pres- 
sures exist in each receiving orifice, and con- 
sequently the pressures on each side of the actuat- 
ing piston are equal. With the slightest deflection of 
the 
other, creating a difference in pressure between the 
two ends of the actuating cylinder and causing the 
piston to move in response to the jet pipe deflection. 

Linearity: The relation between jet pipe dis- 
placement and static recovery pressure in the re- 


the jet pipe, one orifice receives more oil than 


ceiving orifices is shown in the graph of Figure 8. 
Under normal operation, the jet pipe deflection 
would be limited by stops to about .03 in. on either 
side of center. Near the midposition, the action is 
quite linear, while toward the extremes non-lin- 
earities creep in. The conversion of the oil static 
pressure into velocity pressure in the jet stream 
between jet pipe tip and receiving orifice, and the 
subsequent reconversion into the static recovery 


pressure results in a certain pressure loss. The re- 
so that with a 100-psi supply 
pressure, the pressure at the actuating piston is 96- 
psi when the jet pipe is fully deflected. 


covery is about 96%, 


Load Characteristics: The relation between 
the flow to the actuating cylinder and load pressure 


FIG. 8. Statice re- 
covery pressure as 
a function of jet 
pipe deflection. 


FIG. 9. Typical 
flow pressure 
characteristic of 
jet pipe. 
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FIG. 7. Jet pipe operation. 


at various degrees of jet pipe deflection is shown 
in Figure 9. Comparing this with Figure 2a, it is 
interesting to note that this characteristic of load 
pressure vs. load flow is the same for the under- 
lapped 4-way valve as for the jet pipe. 

Comparing the jet pipe to the 4-way valve, the lat- 
ter is a better device to control large flows at high 
pressures. The jet pipe can be compared with an 
electrical voltage amplifier: it is ideal for weak in- 
put signals. Where high electrical power output is 
required, a power amplifier is generally coupled 
with the voltage amplifier. With hydraulics, the 4- 
way valve which is an excellent design for large 
flows at high presures is the power amplifier and is 
frequently coupled with the jet pipe stage. vvv 
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@ By Paul H. Winter 


GUIDE BARS 
CAM PLATE 


DIPPING EQUIPMENT is 
mounted on trolley over 
chemical and rinse tanks. 
Guide bars mounted on rack 
slide through bushings 
mounted on sliding ways per- 
pendicular to trolley rails. 
Cam plate sliding on station- 
ary rod imparts oscillating 
motion to rack for rinsing. 





EVELOPING an automatic machine for dipping 

porcelain in a chemical treatment and rinse be- 
came a very interesting project in pneumatic and 
electrical circuit design. A special chemical treat- 
ment of porcelain at Pass & Seymour, Inc. requires 
that the pieces be immersed in a solution for a vari- 
able length of time and then transferred to a rins- 
ing bath. Porcelain is customarily handled on ware- 
boards which are flat wood or metal boards about 
six feet long and one foot wide. When it was de- 
cided to mechanize this dipping operation, it be- 
came apparent that the most economical method 


Much practical planning 
went into the design of this in-plant 

: 
equipment. Now completely automatic, 
the equipment synchronizes 


horizontal cylinder motion with vertical 


would be to construct special perforated metal ware- 
boards which would not require removal of the 
work for the dipping operations, but would permit 
the immersion of the fully loaded wareboard in the 


ylinder motion. Electrical timers re gulate 
, . . 1 } 
the chemical treatment and rinse. 


two tanks. 
Analyzing the specifications for a machine that 
would perform this operation, it was obvious that 


PAUL H. WINTER, Chief Engineer. Pass & Seymour, Inc., 
Syracuse, N.Y. 
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MOTIONS ARE CONTROLLED 


mechanized dipping operation 
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only two basic movements had to be imparted to the 
wareboards: a vertical motion to immerse and lift 
the boards out of the tanks, and a horizontal motion 
to transfer the boards from one tank to the other. 
However there were a considerable number of spe- 
cific control requirements which resulted in an 
interesting circuit arrangement. It was necessary 
that the dwell in the first tank be easily adjustable 
for different compositions. 

It was also necessary that the amount of active 
washing in the rinse tank be easily changed. After 
an experimental investigation, it was decided to 
oscillate the wareboards vertically in the rinse tank 
and at the same time impart a slight horizontal os- 
cillating motion. The number of vertical oscillations 
would depend on the particular piece being treated. 
The maximum vertical downward speed had to be 
limited to prevent the work pieces from floating off 
the wareboards. To reduce the overall cycle time, 
the equipment was designed with a fast approach 
to the tanks and a slow immersion. 
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The equipment is built on a trolly which rolls 
on two rails over the two tanks for chemical treat- 
ment and rinse. Movement of this trolley is accom- 
plished with a horizontally mounted traverse cyl- 
inder. A vertically mounted cylinder raises and 
lowers a rack which supports the pieces to be 
pre cessed ° 

Two guide bars, mounted on the rack, slide 
through bushings which are mounted with the 
other components on sliding ways perpendicular to 
the trolley travel. A cam plate on the rack follows 
a roller on the trolley, so that the curvature of the 
cam track imparts a horizontal oscillating motion 
to the rack. This is necessary for the rinsing oper- 
ation. Because both the vertical and horizontal cyl- 
inders had to be mounted on the moving trolley, 
all electrical and pneumaitc components were also 
mounted on the trolley to keep the number of mov- 
ing hose and cables to a minimum. 

A counter balance valve in the line from the rod 
end of the vertical cylinder maintains a back pres- 





MULTIPLE MOTIONS CONTROL 





sure to prevent the load from falling and permits 
regulating the downward speed by the flow control 
valves. 


PNEUMATIC CIRCUIT 


In order to decrease the downward speed of the 
vertical piston before the rack enters the tanks, 
the lower port of the vertical cylinder is connected 
to a 4-way valve through two parallel lines both 
of which have speed control valves and one of 
which has a solenoid shutoff valve. A cam on one 
of the guide bars operates a limit switch which 
closes this solenoid valve just before the rack 
enters the tanks. This restricts the metered air flow 
from the vertical cylinder and slows the rack 
descent. 


ELECTRICAL CIRCUIT 


The cycle is initiated by pushbutton switch 13 
shown in the electrical circuit; and then continues 
through a timed dip in the chemical tank, traverse 
to the rinse tank, repeated raising and lowering 
in the rinse with accompanying horizontal move- 
ment, and return to starting position. Time delay 
relay 4-CR controls length of chemical treatment 
and its contacts are actuated after a preset time 
delay. Time delay relay 5-CR controls rinse time 
and its contacts are actuated after a preset time 
delay. This use of a timer to regulate the number 
of vertical rinse oscillations has proved itself ex- 
tremely convenient and changing the cycle for dif- 
ferent pieces is done by relatively unskilled per- 
sonnel. The timers are housed in the control panel 
and their adjusting screws extend through the cov- 
er. 

Limit switch 6-LS is actuated at the top of the 
rack stroke. Limit switch 7-LS is actuated when 

Concluded on page 90 


TRAVERSE CYLINDER is controlled by 4-way sole- 
noid valve at right. Two-way solenoid valve is safety 
device to prevent movement of cylinder if electrical 
power is lost. It is installed close to cylinder to 
prevent formation of air pockets. Flow controls in 
both lines to cylinder permit control of traverse 


speed. 








Traverse Forword 












































PNEUMATIC CIRCUIT provides fast lowering and 
controlled dipping speed giving the shortest cycle 
time without danger of parts floating off rack. 
Counterbalance valve in line to rod-end of raise 
cylinder provides back pressure to prevent rack from 
dropping. Two-way valve in same line initiates slow 
lowering into tank. 
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ACTUATING PUSHBOTTON 13 starts cycle which 
proceeds through operations of timed chemical dip, 
transfer to rinse tank, timed rinse, and return. 
Sequencing is initiated with limit switches which 
actuate solenoid controlled valves. 














_..a new name and a new 









A new name—GOLD-N-RING Sealtight Control 
Switch! A new conception —a control switch designed 
and built BY a manufacturer of machine tools —FOR 
machine tool builders! 

A product of the same machine tool background 
responsible for Namco Solenoids and Snap-Lock Limit 
Switches, it gives designers a package of greater elec- 
trical efficiency —available from a single source, with 


OIL-TIGHT—WATER-TIGHT—DUST-TIGHT a single source responsibility. 
y 4 Shown here are only a few of many reasons why 
peddle ty wiechinl tool buibeli the GOLD-N-RING Control Switch makes it pos- 
} y - sible to match machine tool mechanical ruggedness 
7 wiechine tool oecificalione with equally durable electrical efficiency. 

















HEAVY-DUTY 

















MAIN BLOCK is wnit-molded to 
assure alignment and simplify 


assembly. 
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HEAVY-DUTY SILVER-ALLOY 
CONTACT POINTS for maximum 
electrical capacity and long life. 
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HEAVY-DUTY TERMINAL 
SCREWS, with ¥%" thread con- 
tact, prevent stripping during 
installation; permanently secure 
wires for continuous trouble-free 
service. 
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BRASS INSERTS MOLDED IN 
THE BLOCK permanently hold 
stationary contacts. They also 
provide more thread support for 
the No. 8-32 terminal screws 
that are equipped with captive 
flat ond lock type washers. 
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For complete details, send for Bulletin ECS-56. Better yet, ask 
for a representative to bring a switch for your examination. 
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How an automatic transfer problem 


IS SOLVED WITH ELECTRO 


e By J. B. Patterson 


geen ED air power used on a machine which done manually with a cost that was greater than 
automatically transfers paper textile cones from the cost of winding the cones. A unit consisting of 


a winding machine to a dryer reduces costs and two winding machines located in front of a pin 


human drudgery. type conveyor dryer was served by an operator 


For many years this loading operation had been who picked up cones as they came from the winders 


and placed them on continuously moving pins of 
the dryer. 


co Products Company, Herteville, S.A It was desired to accomplish automatic transfer 


TWO IDENTICAL 


work transfer mech- 





PUTTTEAU TTT TUTTLE U ET TT UT rg soa 


anisms take cones 





from the winding 





machines to dryer. 


[te 245 


o.oo 


W/NOING W/NODING 
MACHINE MACHINE 


os 7 


ee 








‘ 


re 


























ie j 


Side conveyor "B 


Side conveyor “A” 




















ELECTRICAL controls for one of 
the transfer units assure accurate 
handling of paper textile cones. 
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without disturbing this general arrangement or up- 
setting seriously any of the existing equipment for 
reasons of space limitations and costs. 

The problem involved the transfer of cones from 
two separately driven winding machines to pins of 
a continuously moving chain conveyor, The pins 
are fixed to angle iron bars on 3 inch centers, 
23 pins per bar. The transfer mechanism is designed 
to permit independent starting and stopping of the 
winding machines without disturbing the movement 
of cones through the dryers. 

\ pair of chain conveyors, the rackers, was de 
vised for location immediately in front of the dryer, 
with each conveyor mounted on separate levels. 
such that cups on 3 inch centers present cones to 22 
of the 23 pins, 11 pins for each level. 

Each of these conveyors is driven from the wind- 
ing machine it serves, and in turn is served by a 
chain conveyor, at right angles to it which receives 
cones from the winding machine onto formed pins 
spaced on 3 inch centers. All conveyors move inter- 
mittently, each pair being driven by a ratchet and 
crank from the winding machine it serves. 

When the conveyors are not being indexed, it is 
necessary to: 


l. Transfer cones from winders to side conveyors 

2. Transfer cones from the side conveyors to the cup 
conveyors (rackers) 

3. Move cones from the cup conveyors to the dryer 
pin conveyor. 


All these transfers are simply performed by 4- 
way valve controlled cylinders. The first two trans- 
fers are controlled by cam actuated air valves which 
are tripped in time with the winder. The third 
motion is initiated by a solenoid valve which con- 
trols a cylinder actuated carriage having a pusher 
bar as long as 11 cone positions. As the bar moves 


PHOTOS show sections of both 
units which transfer paper textile 
cones from winders—to side con- 
veyors—to rackers—to drying 
racks, 
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out it pushes ll cones out of the cup conveyor 
on to the dryer pins. 

Successful transfer to the dryer demanded these 
conditions be met: 

1. Cups must be in line with pins (both vertically 

and horizontally) when transfer takes place. 
All cones delivered to transfer position must be 
removed, both when winding machine is running 
and when it isn’t. 
For condition 1, it is realized that with the pins 


) 


presenting themselves at the rate of 3 rows per min- 
ute the conveyor moving at 33 steps per minute, not 
only must the solenoid valve be actuated at a 
time when the pins reach a correct horizontal po- 
sition, but also at a time when the racker is not 
moving. 

A solution was reached by using two limit 
switches with relays before the solenoid valve. 
ILS, receiving an impulse from a timing device 
on the dryer, actuates relay 1CR and holds until 
2LS receives an impulse from a cam on the winder 
to actuate the valve through 2CR. The air valve 
now directs air to move the pusher bar cylinder 
forward to place the cones on the dryer pins. At 


Concluded on page 90 
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LOOK TO BECKETT 


f ADVANCED DESIGN. 
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AIR and HYDRAULIC 
DIRECTIONAL CONTROL VALVES 


A COMPLETE LINE—Solenoid, manifold, piloted, 
solenoid piloted, lever, cam roller, spring center, 
detent and combinations of these actuators are 
available for immediate delivery. All spool charac- 
teristics: 2 position, 3 position, float piston, open 
center, closed center, servo type, port exhausting 
center position—all carried in stock. 


~_ 
‘a a 


SOLENOID VALVE-PILOTED 
MODELS 

Fast operating inexpen- 

sive. Available for prac- 

tically every voltage, cur- 

rent, cycle and ambient 


DIRECT SOLENOID-OPERATED 
VALVES ‘ 
Available in 44” to 42" pipe 





ports. Built-in junction 
box; heavy-duty, indus- 
trial-type solenoids; mois- 


condition. All sizes fur- 
nished for 4%” to 1” pipe 
ports for air and gas serv- 


ture-tight covers. ice only. 


a a 


MANIFOLD VALVES (GASKET MOUNTED) 
All Hi-Cyclic Valve models—all actuators, all spool 
types—available with gasket-mounting for sub-base 
piping. Designed for absolute minimum down-time 
for parts replacement. 


Wyf Mp Moy My 


MECHANICAL AND HAND-OPERATED VALVES 
Lever, cam roller, piloted and fingertip valves. All actu- 
ators interchangeable and valves can be equipped 

with combinations of these actuators—as a cam 

valve may be pilot returned; or hand-lever 

valve may be cam roller returned, etc. 

Furnished from 4%” to 1” pipe — 

ports except fingertip valve, te for com- 
which is available to 42” a Bee Bp ace. 


pipe ports only. on Hi-Cyclic Valves to meet 
your job requirements. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST 


THE BECKETT-HARCUM COMPANY 


1086 WAYNE ROAD, WILMINGTON, OHIO 
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AUTOMATIC TRANSFER MACHINE 
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the end of pusher bar stroke, 4LS breaks the circuit 
to return the bar. 

For condition 2, it is realized that if the winder 
is shut down at any time when one of more cones 
are in transfer position on the racker and a dryer 
pin bar comes by before the machine is again 
started, some cones may pass by the transfer po- 
sition without being transferred. The simple solu- 
tion to overcome this possibility was to use a switch, 
3LS, tied in with the winder motor control which 
closes when the winder is stopped to take the place 
of the cam operated limit switch, 2LS. 

This installation offered the rare opportunity 
to use exhaust air for doing work. After cones are 
transferred into the cup coneyor, they require a 
light tap to firm them in the tapered holes. This 
is done by blowing the exhaust air against a spring 
return hinged leather paddle located between the 
cone and an exhaust outlet. 

The first machine of this type has been operating 
on a five day 3-shift basis for over six years, and 
has been duplicated many times for tremendous 


savings. vvv 


MULTIPLE MOTIONS CONTROL 
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the frame is in the forward position over the chem- 
ical tank. Limit switch 8-LS is actuated when the 
frame is in the rear position over the rinse tank. 
Limit switch 11-LS is actuated momentarily as the 
racx rises. Limit switch 12-LS is actuated when the 
rack reaches the bottom of its stroke. Limit switch 
15-LS is actuated when the rack approaches the 
tank. 


SAFETY CONSIDERATIONS 


In analyzing the circuit for the results of possible 
air or electric failures, no harm to machine or op- 
erator appeared possible with an air failure be- 
cause the only motion which could occur was a 
slow descent of the vertical cylinder. However with 
the single-solenoid, spring-return valves which were 
used, an electrical failure might have caused the 
horizontal cylinder to move the rack while it was 
stilhinside one of the tanks. This would either upset 
the tank or seriously damage the mechanism. A fail- 
safe device was therefore indicated. 

A 2-way solenoid valve is connected to the head 
end of the traverse cylinder and energized when 
control power is on. In case of power failure this 
valve prevents movement of the traverse cylinder. 
The valve is installed as close as possible to the 
cylinder to avoid any pocket of air which might 
initiate piston movement. vvv 
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One practical 

and provenuse of 
accumulators is to absorb 
shock in a hydraulic system. 
Here's how a 
hydropneumatic spring 
added to a fork lift truck 


saved many maintenance dollars. 


SHIFTING INGOT load is cushioned by an accumulator as scoop 
maneuvers and tilts. Formerly uncushioned shocks caused break- 
downs in hydraulic cylinder. 


A COPPER ingot bar handling job at U.S. Metals Refining Com- 


pany played havoc with the hydraulic system on the fork 
lift truck because the heavy shifting load produced shock. Adding 
a one pint accumulator to the circuit smoothed out the operation 


and helped to eliminate breakdowns and costly repair work re- 


sulting from the shifting load. 
CUSHIONS Very important additional benefits obtained by the cushioned 
circuit are reduction of operator fatigue. speeded up loading. and 


greater assurance of maintaining schedules for material flow. 


Each full scoop of ingots weighs about 1000 pounds. Because 
these ingots are picked up from a pile in which they are lying 
“any which way.” severe shocks can occur as the shifting ingots 
are lifted moved or emptied. In this kind of service, without 
any cushioning device in the circuit, the main hydraulic cylinder 


of the truck sometimes was bent. in some cases so severely that 
the pistons could not be pried out. Such breakdowns are costly 


and can cause serious delays on the loading platform 


INSTALLATION OF THE ACCUMULATOR 

Installed at a cost of under $100, the accumulator used on this 
truck is a small steel shell containing a rubber bag which is pre- 
charged with nitrogen. It is simple to install and the maintenance 
consists of occasionally checking the precharge which is kept at 
the same level as the hydraulic pressure of the truck circuit. The 
one pint accumulator is mounted on the fork plate of the truck. 
It is connected with the main cylinder circuit between the control 
valve and lift cylinder mechanism. Thus, the pulsations. or shocks 
transmitted to the hydraulic circuit are absorbed within the ac- 
cumulator shell by the contraction of the bladder. 

Another desirable effect of the accumulator is to “float” the 
load. The entire sequence of fork action and movement of the 
scoop itself is unusually smooth. What used to be perceptible 
sharp bumps are now observed to be a floating motion of the 
load as the truck lifts, moves and empties. vvv 
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matching wits with fire 


Fire-resistant Celanese Cellulubes provide protection 
against the costly damage of fires and explosions. 


When employed as the hydraulic fluid in die casting and 
similar critical operations, Cellulubes reduce the ever-present 
danger of uncontrollable fires caused by line breaks or other 
equipment failures. As air cylinder lubricants in compressed 
air systems, Cellulubes prevent the formation of excessive 
carbon deposits—the main source of compressor fires and 


explosions. 


Possessing stable physical properties, Celanese Cellulubes 
provide high performance and safety during continuous duty 
under critical conditions. This stability contributes to the fluid’s 


Basic reasons 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aldehydes Glycols Salts 
Anhydrides Ketones Solvents 

Esters Oxides Viny! Monomers 


CHEMICALS 


longer life, an economy factor further enhanced by the fluid’s 
reusable property, permitting reuse of spillage. Straight phos- 
phate esters, Cellulubes contain no additives. They're non- 
reacting, non-carbon-forming, non-corrosive, fire-resistant 
chemical compounds with excellent lubricity. 


Available in 6 controlled viscosities, Cellulubes can be sup- 
plied by Celanese to meet exacting requirements in the re- 
placement of flammable fluids presently in use. Play it safe, 
write for complete data and technical assistance. 


Celanese Corporation of America, Chemical Division, Dept. 
588K, 180 Madison Avenue, New York 16, N. Y. 


-++e+++.for improved products 


Agricultural, automotive, 
aviation, building, 
electrical, paper, 
pharmaceutical, plastics, 
surface coatings, textile. 
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question: 


reed out of a machine 


su can 


inch valves? 


TO use 3, inch valves 


nch without sacrificing 


PRESS DIFFERENTIAL 
CIRCUIT 


FLASH from die castings is trimmed 
on this press. All components are within 


... uses smaller size valving 


e By Rex Burnham 


ORKING with John Krueger, Chief tool engi- 

neer, Congress Drives Div. of Tann Corp., in 
Detroit, a group of small trimming presses were de- 
veloped which use a differential circuit without 
increasing valve sizes. These presses have tonnage 
ratings of from 30 to 75 tons, and do not require 
a decompression circuit. 

Many designs of feed circuits for presses and 
machine tables make use of the differential circuit 
to reduce the nonproductive time required for 
rapid approach. During rapid approach oil is taken 
from the rod end back into the head end, instead 
of dumping this oil back to tank as in a conven- 
tional circuit. When the cylinder being used has 
an annular rod area which is 1/2 the area of the 
piston head, this differential or regenerative action 
results in a rapid approach speed which is twice 
that of a conventional circuit in which speed 


REX BURNHAM, Manager, Hydraulic Division, J. N. Fauver 
Co., Inc., Detroit, Mich. 


depends on pump volume alone. 

When designing the differential circuit, lines and 
valves which must carry pump delivery plus oil 
taken from the rod end of the cylinder back into 
the head end must be made large enough to effi- 
ciently handle this extra volume of oil. Because 
the prices of valves nearly triple when 1-1/4 inch 
size is required as compared to 3/4 inch, a differen- 
tial circuit can be considerably more expensive than 
the conventional circuit. 

Design of the presses, which are used to trim 
flash from die castings at Congress Drives Division, 
is shown in the photographs and the hydraulic 
circuit drawing. This design is simpler than many 
other differential circuits used on presses of this 
type. Use of 3/4 inch lines and valves gives low 
initial cost. The circuit is arranged so that the 3/4 
inch lines are not overloaded. 

On this particular press, a tandem pump circuit 
is used, each pump has 11 gpm capacity. During 
rapid approach, 22 gpm from the pumps combines 
with 22 gpm out of the rod end of the cylinder, 
to flow to the blank end. The upper run of tubing 
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the press frame; easily accessible from 
the rear. 


























OIL for high speed closing is sup- 
plied by two 11 gpm pumps and 
22 gpm from the rod end of the 
press cylinder. When the work is 
contacted, one pump unloads and 
the cylinder rod end is opened to 
tank. 
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into the blank end of the press cylinder is only 
1-1/4 inch line. All the rest of the lines and all 
valves are 3/4 inch. With this circuit layout, the 
top run is the only line required to carry the 
full 44 gpm during rapid aproach and 44 gpm 
during press opening. The 1-1/4 inch line can safely 
handle these volumes. 

During rapid approach, when the circuit re- 
generates, a check valve and sequence valve control 
the direction of rod end flow to the blank end. 
This oil does not go through the 4-way valve. 
The 4-way valve only passes pump capacity so 
an oversize 4-way is not necessary. 

The bypass valve in the line from the rod end of 
the cylinder is opened by pressure acting on the 
cylinder head end when the work is contacted. 
Opening of the bypass valve removes oil pressure 
from the cylinder rod end to permit maximum 
tonnage to be developed on the blank end during 
the work stroke. 

During opening of the press, the 44 gpm flowing 
out of the blank end is divided so that part of 
the flow returns to tank through the 3/4 inch 
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pilot operated check and part returns by way of 
the 4-way valve. Use of this pilot check prevents 
excessive pressure drop caused by excessive oil 
velocity. 

When the press is idle, the piston is kept from 
drifting downward by oil trapped in the rod end 
of the cylinder by the closed bypass, sequence 
and check valve. Possible leakage past the closed 
bypass valve spool would be the only cause for 
drift. 

This circuit could be modified to use a two 
position, 4-way valve. In this case, the sequence 
valve would act as a low pressure relief valve in 
the line to the rod end so that the press could be 
positively held open with live pressure. This is 
sometimes a desirable feature. With the pump motor 
stopped, piston drift due to gravity would be 
limited by the leakage which could get by the 
closed sequence and bypass valve. 

By analyzing the flow in every line during all 
phases of the press cycle it has been possible to 
provide this economical circuit which keeps valve 
and line sizes small. vvv 
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ef \- See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete 
Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


InN. ” “A” Signities Miller 200 psi Air “H", 2000 psi Hydraulic Cylinders. | aso a HS0—Tie Rods not 
IN-STOCK MODELS Interchangeable Mountings Are Shown In Red On Drawings. extended beyond nuts. 


MOUNTING MOLES MOUNTING HOLES AS! & HS51—Tie Rods ex- 

tended both ends (shown). 

AS2 & H52—Tie Rods ex- 
” . tended. Cap End only. 

Ld © ; AS3 & H5S3—Tie Rods Ex- 
geaper yoo tended. Rod End only. 

AG! and H61 A62 and H62 A63—8” Bore only * A64—8” Bore only AS4 & H54—Two Tie Rods 


Fi Mounting on Rod End] Fi Mounti , : 
Sod achanat wn a. OF hoes poe phar setts ta sp Se Flange Mounting on Rod End | Flange Mounting on Cap End extended at both ends. 


of 




















H65—Hydraulic Only | M66—Hydraulic Only A72 and H72 A74 and H74 
Flange Mounting on Rod End Mounting on Cap End Side Lug Mounting Side Flush Mounting 














A81 and trunnion Mounting | A82 and Trunnion Mounting | A83 and ao A86 and H86 
Hs! on Rod End H82 on Cap End H ene week delivery) Pivot Mounting Pivot Mounting 


ROD |, ..29°... ““IN-STOCK’’ STROKES (in inches) A” ond “H” Models 


DIA, | s taacaos 
1) 82. 84 and 86 with 
7 
% K-20 Non-Cush. sakes quer TS" saquie 
- stop tubes 
Cushioned Column strength re 


Z 
A 20 Non.Cush. quires larger diameter 
‘ ds for the fol- 
Z piston ro 
46-20 Non-Cush. lowing 
Air Cylinder Models 
%-16 A82, 84, ond 86 with 


strokes inside oreo (1), 

%-16 Cushioned when operated ot 100 
Non-Cush. psi ond over 

: All hydraulic models 

Cuohioned with strokes inside 

oreo (2) ond Models 


Cushioned 


Non-Cush. 


Non-Cush 


o-rcrrzo<trz 


%-16 
J H82, 84, and 86 with 
1-14 Non-Cush. strokes in oreo (4), 
Cushioned when operated at 2000 
1-14 r psi ond over; 
Non-Cush ~ Models H82, 84 ond 86 
7, with strokes inside 
Ao-20 Non-Cush. orea (3), when oper- 
ss ated ot 1000 psi ond 
%-16 over 
Depending upon Trun- 
J 16 Cushioned nion Pin lecetion, “A* 
- Non-Cush. ond “HH” Models 83 with 
; standard diameter piston 
1-14 Cushioned tede eat hove tennee 
Non-Cush. strokes thon Models 82, 
Cushioned : 84 and 86 
1 
“a-12 ’ See Miller File 2251 
- for oversize piston rod 
Cushioned 4 
Vy. ond stop tube require- 
a-12 F Noncush. [1 4[5|6|7 10/11/12 [14 22| 24 yom 
BOOSTERS Immediate Delivery on the Miller 25 to Ratio Boosters (80 psi air input pro- 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
IN STOCK Reciprocating Booster Model DA77-RBAB, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
Tanks, 5” dia., 6” and 10” heights. 


Write For Catalog 
and Stock Price List 


2008 N. Hawthorne Ave., @ Melrose Park, 


AIR & HYDRAULIC CYLINDERS «+ BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 
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How long it takes a valve to shift 
or a pump to reverse can be a very troublesome bug 


in hydraulic design. The problem is even further complicated 


when accurate coordination is required. 
Time for valve operation usually runs from tenths 
to full seconds. Getting the right timing 


may mean sidetracking surge problems and jumpy operation. 


@ By Ransom Tyler 


|* a recently designed extrusion 
press, a variable volume revers- 
ible pump was used to reduce valv- 
ing and permit quick selection of 
extrusion speed. In the press cir- 
cuit, the pump supplies fluid 


through port 2 and the 3-way 


VALVE OPERATING TIME 


... is coordinated with pump reversal 


valve to extend the main ram and 
force the extrusion through the 
die. At the end of the stroke, the 
3-way is shifted directing fluid to 
extend the container cylinder. This 
opens the container so that the 
butt of the billet can be stripped 
off. The pump and the valve then 
reverse delivering fluid from port 
1. so that the return cylinder re- 
tracts and positions the ram for 


the next cycle. 
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Simple as it seems, there’s a 
problem of coordination between 
the valve shift and the pump re- 
versal. Both of these actions must 
happen at the same time. If the 
valve shifts before the pump, the 
ram will again move forward be- 
fore reversing. A development 
model of the machine was oper- 
ated without a billet and the pump 
shifting time was about 1 second. 
When the valve shifted before the 
pump, a movement of as much as 
three inches was observed. 

Fortunately the valve has an 
adjustment to control shifting 
time, so that it can be slowed 
down. However if it is slowed 
down too much the pump will 
reverse before the valve has com- 
pletely shifted and opened the line 
from the ram. Fluid in the ram 
and return cylinder will be com- 
pressed, so that when the valve 
does open, the ram will jump back 
with considerable shock in the 
system. 

Adjusting the valve timing 
solved this problem, but some- 
times other methods must be used 
when temperatures vary or load 
variations affect the timing of 


valves. vy 


RANSOM TYLER, The Oilgear Co. Mil- 
waukee, Wis. 





HORSEPOWER? 


WHY WA 


Hydraulic Power consumption is measured by the amount of oil 
pumped and the pressure needs of the circuit. Seldom do you need 
maximum output from the pump and top pressure throughout 

an operating cycle. 


RACINE “Variable Volume” Pumps save horsepower because they 
pump only the volume of oil needed to operate the circuit. 


By-passing of oil, heating, the cost of relief valves, excessive reservoir 
capacity, extra piping, all add to first cost and operating expense. 


RACINE “Variable Volume” Pumps reduce these costs by 
simplifying your circuits. The Racine Model K Vane Type Variable 
Volume Pump shown above has a capacity of 70 gpm, with 
maximum pressure of 1000 psi at 1200 rpm. Other models in a full 
range of sizes from 5 to 70 gpm. 


Why waste horsepower? Write today for complete information. 


RACINE HYDRAULICS & MACHINERY, 


MODEL K 


Vane Type 

Variable Volume 
Pump 

Pressures to 1000 psi 
Up to 1200 rpm 


OTHER RACINE 
HYDRAULIC PRODUCTS 


FLUID MOTOR 


Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


PRESSURE BOOSTER 


Pressures to 5000 psi 
Ratios to 7:1 


4-WAY VALVES 
Twin Solenoid 
Pilot Operated 


RESERVOIRS 


With Control Panel 
Designed to your space 
and circuit requirements 


INC. 


2074 Albert Street 
RACINE, WISCONSIN, U.S.A, 


warowa 
ALU/O 
POWER 
as arom 


Please direct inquiries to advertiser mentioning APPLIED HYDRAULICS APPLIED HYDRAULICS 





NUMEROUS OPERATIONS required on this test stand for auto- 
motive transmissions are conveniently controlled from  push- 
button panel. Pushbutton switches are mounted together with 
indicator lights and selector switches. Arrangement of units is 
planned according to operating sequence. @eyrolet-Cleveland Plant 


Pushbutton switches, panel-mounted 


selector switches, and indicator lights PART | 


are manufactured in a variety of 
ANUAL actuation of electrical machine tool circuits 
is accomplished with a pushbutton. This unit may be 
one of many different types according to the function it 
performs and how frequently it is actuated. Even on 
circuits. A thorough familiarity with machines which are primarily automatic and depend on 
; d A ai limit switches or timers to maintain the cycle, pushbutton 
what's available will often permit elimi- switches are used for initiation of the machine sequence 
, and for set-up purposes, 
nation of unnecessary components and Pushbutton control used with relays or contactors pro- 
vides several advantages. Since the pushbutton control is 
in the low-voltage control circuit, operators are protected 
from dangers of high voltage. High voltage wiring be- 
tween pushbutton-controlled contactors and the high- 
voltage equipment can be completely protected. In ap- 
plications where a pushbutton switch is actuating a con- 
tactor which is in turn controlling a heavy current, a 
savings is effected because only the small control wiring 
need be run to the control station, and the heavier leads 


@ By Allan E. Morris aes aaa “a 
Ff ste Editor APPLIED HYDRAULICS can be made as short as possible. Pushbutton controls 


types that permit much flexibility in 


designing the electrical and hydraulic 


a simpler, more economical design. 
9g 


also provide low-voltage protection, so that when power 
fails, the equipment will not be automatically energized 
when the power is restored, but will require restarting 
of the equipment. 
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PUSH BUTTON CONTROL 








Because pushbutton switches can control relays 
which in turn control many other functions, the 
switches can be grouped together on a panel for 
convenience and simplicity of operation. This is 
also important in consideration of the limited space 
available on many installations. A single compact 
location for the control is an advantage on many 
machines, but in some cases it is necessary that the 
operator follow the machine and maintain control 
over some distance, such as in the operation of 
small overhead cranes. 

Pendant pushbutton stations are excellent for this 
application. The pendant station is suspended on a 
chain from the moving machine. Standard pendant 
stations have three to ten units. The standard Stop 
unit is a wobble stick extending from the bottom of 


the unit. 


ENCLOSURES 

According to JIC Standards, pushbutton control 
must be dust, moisture, and oil tight, and installed 
in a metal enclosure. In many industrial applica- 
tions pushbutton failure is often due to contact 
clogging by oily grime and foreign material. Opera- 
tion is interrupted and pushbutton life is shortened. 
Oil-tight construction seals out foreign material to 
make the units suitable for a variety of applications. 
Oil-tight units are widely used wherever the opera- 
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SELECTOR SWITCH ARRANGEMENTS, In addition 
to these arrangements, the switches can be spring 
returned to mid-position from both sides or from 


one side only. 


tor’s hands or gloves are oily or dirty. This oil-tight 
construction also protects the contacts. 

JIC Standards require that the units have treated 
leather or composition diaphragms between the 
operating button and switch mechanism. However 
switches without diaphragms are acceptable if they 
are dust, moisture, and oil tight. 

Standard cast enclosures are available for mount- 
ing from one to sixteen units. The units may also be 
mounted on a panel for integral installation on a 
specific machine. For special jobs, custom panels 
mount many more units. A cover gasket makes the 
enclosure oil-tight. Special enclosures are available 


for hazardous locations. 


INSTALLATION 

JIC Standards state that all Start switches shall 
be mounted above or to the left of the associated 
Stop button, although this does not apply to Start 
switches whose location is prescribed by safety con- 
siderations such as on clamping equipment. Emer- 
gency Stop pushbutton switches must be of the 
palm or mushroom type. In addition to a clear 
nameplate, emergency Stop switches should be red 
and return switches should be yellow. Palm or 
mushroom switches should not be used as start 
switches, unless two are mounted in series for op- 
eration by two hands. All pushbutton switches 
should be readily accessible and should be mounted 
so that the movement is horizontal. 

Oil-tight pushbuttons consist of an actuator and 
a contact block. These can be obtained separately 


CONTROL STATION for reel control equipment in- 
cludes manually operated valves and pushbutton con- 
trol pedestal. Large mushroom head switches are for 
emergency and stop operations. 
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or as an assembly. Each contact block contains 
single-pole, double-throw contacts, double break 
with one normally open and one normally closed 
set of contacts. As many as four contact blocks can 
be assembled in one pushbutton unit. Because of 
the separate construction of the actuator and con- 
tact block, in some installations, the actuator may 
be mounted on the cover of a box with the contact 
blocks mounted inside the box. When the box cover 
is closed, the actuator is in proper position with 
respect to the contact block. This makes a very neat 
installation with no wiring between the inside of the 


box and the cover. 


ELECTRICAL RATINGS 


A-c contact ratings for standard pushbutton 
switches are 6 amperes on 110 volts, 3 amperes on 
220 volts, 1.5 amperes on 440 volts and 1.2 amperes 
on 550 volts. Inrush current ratings are ten times 
normal current. Maximum allowable continuous 
current is 10 amperes, however the contacts should 
not be opened at currents in excess of normal cur- 
rent ratings. D-c contact ratings are 2.2 amperes on 
115 volts, .55 to 1.1 amperes on 230 volts, and .2 to 


A amperes on 550 volts. 


PUSHBUTTON TYPES 


In addition to standard, momentary contact units. 
maintained contact pushbuttons are available for 
applications where the contacts must remain closed. 
These units consist of two actuators and a toggle 


PENDANT STATION on this vertical slotter permits 

the operator to follow the machine through its mo- 

tions in three directions: longitudinal, cross, and 
R 


retary. wkford Machine Tool Co 
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mechanism to hold the contacts in either position. 
To change contact, the opposite pushbutton must 
be pressed. 

Pushbuttons with key locks are supplied for 
many different locking requirements. Units are 
available to lock with or without the key inserted. 
One manufacturer has six types of standard, key- 
lock pushbutton units. In type a the unit can be 
operated normally without the key inserted and 
can be locked in the normal position. In type 6 the 
unit can be operated normally without the key in- 
serted and can be locked with the button fully de- 
pressed. In type c the unit operates normally with- 
out the key inserted and can be locked in either 
normal or depressed position. In type d the push- 
button can only be operated with the key inserted 
in the lock. It can be locked only in the normal 
position. In type e the pushbutton can be depressed 
without the use of the key but can only be released 
with the key. The unit can only be locked in the 
depressed position. In type / the pushbutton can 
only be operated with the key inserted in the lock 
and can be locked in either normal or depressed 
position. Padlock attachments may also be used 
with either guarded or mushroom pushbutton actu- 
ators to permit locking of the button in the de- 


pressed position. 


SELECTOR SWITCHES 

Selector switches are similar to pushbutton units 
in construction and installation and are usually 
mounted with the pushbuttons on a panel. Two and 
three-position switches are available with single- 
throw and double-throw contacts. 

Instead of the normal lever, the selector switch 
may have a slot for coin operation to reduce the 
possibility of accidental operation. A wing lever 
can also be provided for the selector switch per- 
mitting quick easy operation, even when the opera- 
tor is wearing heavy gloves. Key locking selector 
switches prevent accidental operation and can be 
locked in any or all positions. 


COMBINATION UNITS 

Units which combine the functions of a selector 
switch and a pushbutton switch are referred to as 
selector pushbuttons. The selector switch actuator 
is usually a guard around the pushbutton. This 
guard can be turned to give the equivalent of a 
two-position selector operation. A typical applica- 
tion of this type of switch is for a start-jog require- 
ment. The pushbutton is used to start the operation 
in either automatic or jog operation. However when 
the selector ring of the unit is placed in jog posi- 
tion, a holding circuit is broken, and the circuit is 
energized only when the pushbutton is depressed. 


INDICATOR LIGHTS 

Indicator lights for panel mounting have syn- 
thetic seals to make them oil resistant. One type 
uses seals between the glass lens and mounting fix- 
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ture, between the lens cap and light unit, and be- 
tween the panel and light. Three types of indicator 
lights are generally used depending on the power 
source and operating conditions. For applications 
where an appreciable amount of vibration is pres- 
ent, where the unit is subjected to mechanical shock. 
or where long life and low maintenance is desired, 
a transformer type light using a 6-volt bayonet-base 
bulb should be used. These transformer type indica- 
tor light units can be supplied for use on 110, 220, 
M0, or 550 volts: 25, 30, 50, or 60 cycles. 

For direct current applications or for use on ap- 
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plications where a shock resistant construction is 
not required, a full voltage type indicator using a 
110, or 220-volt incandescent screw-base bulb 
should be used. When it is required to cut mainte- 
nance costs to a minimum, the transformer type 
indicator light is recommended for all machine tool 
applications using a-c power, because of its shock 
resistant construction. On d-c applications, full volt- 
age type indicator lights must be used. 

Where ruggedness and low cost are important 
considerations, an indicator light construction using 


a neon bulb is also available. vvv 


In February Part Il of this article will present cir- 
cuit ideas for applying pushbutton control. 


1 By putting the forward and reverse switches in the 
actuating circuits of the opposite relay, the circuit ensures 
that only one relay is actuated at a time. Simultaneously 
actuating both pushbuttons has no effect. It is not neces 
ary to depress the Stop switch before actuating the For 
ward or Reverse switch. The circuit requires six leads to 
the pushbutton control station. 


2 Wiring to the pushbutton station can be reduced to 
4 leads in this circuit. However it is necesary to actuate 
the Stop switch before depressing either the Forward or 
Reverse switch. At least three sets of contacts are required 
for each relay. Simultaneous actuation of both pushbut 
tons will not energize both relays if one picks up slightly 
before the other. 


3 Operation of either the Forward or Reverse switch 
opens contacts in the holding circuit of the opposite relay 
de-energizing that relay. However actuation of both switches 
at the same time will energize both relays. If both switches 
were held down, both solenoids of a valve would draw in 
rush current continuously and would soon burn out. The 
circuit does not require that the Stop switch be actuated 
before either the Forward or Reverse switch is actuated 
Four leads to the pushbutton contro] station are required. 


4 Using a 3-position selector switch, only one Start switch 
is required. In the Off position of the selector switch, neith- 
er relay can be actuated. If a two-position selector switch 
is used, it must be of the break-before-make type to protect 
against both relays being energized at once. Single push 
button switch for energizing either relay may be a safety 


hazard on some applications. 
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SLICK, QUICK WAY TO KEEP A PRODUCT SAFE 
AND SOUND IN PROCESS, STORAGE AND TRANSIT 
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CAPLUG engineering, research, 
and warehouse facilities 


expanded to meet growing CaPlugs impress 
demands of thousands the customer with the steps 
of industries taken to protect the equipment 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2203 Elmwood Ave., Buffalo 23, N.Y. 

Mail a free assortment of CaPlugs, literature and 

prices to us immediately without obligation 


GET THIS FREE “SEE-FOR-YOURSELF” 
ASSORTMENT BY MAILING THIS COUPON 
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WORK FIXTURE will be tilted upward from this load 
position, To simplify piping, the heavy duty, hy- 
draulic cylinders and the air operated counter- 
balance cylinders are manifolded to the base and 
machine columns, 


BORES up to 20 inches in diameter and 76 inches 
long are honed on this machine. Tool reciprocation 
is controlled by manual adjustment of pump de- 


livery. 








Safety, 
flexibility 


and accuracy with... 


SEMI-AUTOMATIC 
HONING CIRCUIT 


@ By R. C. Engle 


— of tool reciprocation on a large, heavy 
duty, vertical honing machine is obtained with 
manual and solenoid valve operation. This twin col- 
umn machine, Micromatic Hone’s model 480, is 
designed for heavy stock removal in bores up to 
20 inches in diameter and 76 inches long. 
Because of the wide range of bore diameters and 
the different materials being honed, simple varia- 
ble control of speeds and pressures is required. 
Manual adjustment of delivery from a radial piston 
variable volume pump provides a wide range of 
speeds for tool reciprocation. Weighing 2300 
pounds, the honing head can be reciprocated at 
speeds up to 70 fpm when the full 34.4 gpm pump 
volume is delivered. The pump used on this ma- 
chine includes an integral, low pressure gear pump 
which operates pilot valves, clamps and the work 
positioning fixture. 
Smooth inching of the tool is one major require- 


ment of this type of machine tool. Designers of 


r. ¢. ENGLE, Honing Machine Design Supervisor, Micro 
matic Hone Corporation, Detroit, Michigan 
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New C-series solenoid valve offers 
recognized ‘‘Skinner Quality’’ at low cost 





This is a faithful reproduction — in miniature — of 
the time-tested, 2-way, normally closed Skinner V5 
except that the body is made of brass. 

This new, compact Skinner valve weighs only 12 
ounces, yet it’s rugged enough to last millions of 
cycles on most applications. It is a packless, direct- 
acting valve with only two moving parts. And it’s 
absolutely bubbletight — even on vacuum. This 
C-Series Skinner valve is failproof, too — positive 
closing is assured by a spring return. It can be 
mounted in any position and is ideal for direct-line 
mounting. 
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You’ll find this new valve, with its recognized 
“Skinner Quality,” the perfect low-cost answer to a 
wide range of flow control problems. It works effi- 
ciently with air, water, oils, gasoline and many other 
media. Typical applications include: automotive fuel 
systems, welding equipment, vending machines, lu- 
bricating devices, spraying equipment, air horns, 
water softeners, humidifiers and instrumentation. 

Our Bulletin D11.1 contains complete information 
on this valve — flow curves, optional features, dimen- 
sions, electrical data, etc. We will be happy to send 
you a copy on request. 


ELECTRIC VALVE 
DIVISION NEW BRITAIN 


CONNECTICUT 
THE SKINNER CHUCK COMPANY 
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this circuit developed a manually operated inching 
valve having built in throttling action to give the 
operator positive control of the head when lowering 
the tool into the work. This normally closed valve is 


the work piece is properly clamped and positioned. 


Counterbalancing the 2300 pound reciprocating, 
vertical head is another design consideration for 
which the engineers chose a compressed air circuit. 
Two, 15,551 cubic inch air reservoirs are used. 
Sizing the counterbalance system is based on an air 
pressure of 30 psi and an 8 to 10 percent rise in 


pressure as air is pushed out of the counterbalance 


inserted in the circuit to provide bleed-off control cylinders back into the reservoirs. 


when inching is desired. It eliminates the jerking ' ; ‘ eee 
Zs J ” Stroke control is provided by adjusting the spac- 


ing of dogs which mechanically reverse a_ pilot 
valve to cause hydraulic reversal of the main direc- 


which is often experienced when a solenoid oper- 
ated quick-opening inching control is used. The 


operator uses the inch valve during set-up, when os , , 
tiona! control spool. Smooth reversing action of the 


head is obtained by deceleration and acceleration 


needle valves in the pilot lines of the main spool. 
vvyv 


changing abrasives, or for emergency stops. 


Safety interlocking with limit switches permits 
starting operation of the honing cycle only after 
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HYDRAULIC power is used for honing tool reciprocation, and for part positioning and clamping. Counter- 
balancing the weight of the tool head is done with an air circuit. 


APPLIED HYDRAULICS 





J-M Unee 


‘ 
wet 


pac does it a 


5 
gain a 
a 


pinnae 


"Very satisfactory sealing service 
against wide variety of fluids 
and pressures up to 5,500 psi" 


Uneepac comes in two types. 
Shown here is design for flange 
widths up to 4” which is used in 
BS&B Glycol Pump. Large illus- 
tration above shows design for 
flange widths over 14”. 


Johns-Manville PACKINGS, GASKETS and TEXTILES 
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Chalk up another success story for 
Uneepac—Johns-Manville’s automatic 
ring packing. In the BS&B Glycol Pump, 
fluids handled include triethylene glycol, 
diethylene glycol, gasoline, and various 
types of oils, alcohols and petroleum 
treating chernicals. Working pressures 
range from 125 psi to 5,500 psi with aver- 
age operating pressures at 3,000 psi. Yet 
despite these rugged service conditions, 
Uneepac has delivered—in Black, Sivalls 
and Bryson’s own words—“‘very satis- 
factory service.” 

Many other packing users have ac- 
claimed J-M Uneepac for its long, trouble- 
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says Black, Sivalls and Bryson, Inc. 
makers of BS&B Glycol Pump 


free service. Each ring is a complete 
packing unit. Fewer rings are needed than 
ordinarily required and stuffing box size 
can be reduced to the minimum. Each 
ring centers itself automatically on the 
preceding ring to simplify installation. 
This exclusive design also permits fluid 
pressure to act upon each lip individually 
and protects lips from excessive gland 
pressure. 

J-M Uneepac comes in a wide range of 
styles and sizes for many rod and plunger 
applications. For further information 
write Johns-Manville, Box 14, New York 
16, N. Y. In Canada, Port Credit, Ontario. 
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HYDRAULIC 
PNEUMATIC 
ELECTRICAL 
CIRCUITS 


... combined in this piercing tool 
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@ By John Foy 
! 


; , , ‘ . AUTOMATIC WASHING MA- 
i speed the piercing of tubs for automatic washing machines, CHINE tub ic manually leaded 


‘\f hirlpool-Seeger Corp. has engineered a special tool using air on tool. Three air evlinders 


clamping, oil piercing, and electrical control. The frame of the ma- clamp workpiece. Four poeres 
eylinders and a lance cylinder 


chine is constructed so that the tub spindle is at an angle for easies: page een Bebo Menem 
manual loading. A pushbutton station is mounted on an arm over head pushbuttons are pressed. 
the equipment and contains six pushbuttons to start the pump motor, 
clamp the unit, extend the piercing cylinders, and retract the ejector 
cylinders. Other movements are initiated either by pressure switches 


or pneumatic timers. 


John Foy. Vanula turing Engineer ng q hirlpool Seeger Corp., ( lyde, Ohio 
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HYDRAULIC CIRCUIT, Lance and pierce cylinders 
have positive stops mounted on rods to limit exten- 
sion. When cylinders are fully extended, pressure- 
compensated vane pump moves to near no-delivery 


position, 


Ejector -4$ 


Clompe cylinders cyl 



































—O) 


PNEUMATIC CIRCUIT, Clamp cylinders and ejector 
cylinder are controlled by 4-way, solenoid valves. 
When clamp cylinders are fully retracted, air pressure 
actuates 1-PS. When ejector cylinder is fully re- 
tracted, it actuates 1-LS, 


ELECTRICAL CIRCUIT. Before tub is loaded, EJECT 
DOWN button is pressed energizing solenoid A to re- 
tract the ejector cylinder. Limit switch 1-LS is then 
closed. Tub is loaded and CLAMP pushbutton is 
pressed energizing solenoid B and extending the three 
clamp cylinders. PUNCH pushbuttons are then 
pressed energizing solenoid C, relay 1-CR, and timer 
1-TR. Relay 1-CR energizes timer 2-TR. Solenoid C 
extends piece and lance cylinders performing the re- 
quired operation. When 1-TR times out solenoid C 
is de-energized retracting the piercing cylinders. 
When 2-TR times out, solenoid D is energized 
through pressure switch 2-PS which is actuated when 
pierce cylinders retract. Clamps retract and 1-PS 
closes energizing solenoid E to eject tub. Relay 2-CR 
is also actuated resetting 2-TR for another cycle. 































































































Top: BOEING 707" Bottom: LOCKHEED “ELECTRA” 


who'll be next to use PNEUMATICS? 


The new Boeing “707” and the new Lockheed 
“Electra” are both equipped with Kidde com- 
pressor-powered pneumatic systems. The reliability 
of Kidde designed and manufactured equipment, 


proved by thousands of systems in military aircraft, 


made Kidde pneumatics a natural choice of these 
forward-looking manufacturers. Who will be next? 


Designers and developers of lightweight, depend- 
able pneumatic actuating systems, Kidde’s creative 
engineering staff has refined pneumatics to an 
amazingly flexible state. Today, there is no job — 
aloft or on the ground—which pneumatics cannot 
do as well or better than existing aircraft actuating 


systems. 


In addition to 4cfm and 2cfm compressors which 
are currently in production, Kidde also has a com- 
plete line of allied pneumatic equipment— pressure 
relief valves, dehydration equipment, lightweight 
steel or fiberglass high-pressure storage vessels. 
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6cfm, 8cfm, 12cfm and 25cfm compressors, some 
developing 5000 psi, are now in various stages 
nearing production. 


At this moment, Kidde can furnish many items of 
pneumatic equipment on an off-the-shelf basis, and 
can furnish as well the engineering talent to develop 
special equipment on request. Consider the use of 
pneumatics in today’s, or tomorrow’s, aircraft. Why 
not discuss your pneumatic problems with Kidde? 


Kidde 


Walter Kidde & Company, Inc. 


1116 Main St., Belleville 9, New Jersey 
Walter Kidde & Company of Canada Ltd., Montreal 


District Sales-Engineering Offices: Washington, D. C.; 
Dayton, Ohio; Dallas, Tex.; Seattle, Wash.; St. Louis, Mo.; 
Van Nuys, Calif.; Montreal, Canada; Belleville, N. J. 
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HOW TO GET ACCURATE FLOW READINGS 


..~ When testing aircraft components 


@ By William M. Richner 


A aircraft hydraulic systems have become more complicated 
and critical, fluid flow rates and consequently flow measuring 
devices have become increasingly important. Many hydraulic 
components being used and tested by aircraft companies and their 
Errors in flow measurement suppliers have narrow flow tolerances which require a high degree 
of measuring accuracy for proper evaluation of hydraulic per- 
formance. 

The generally accepted flow measuring device in the aircraft 
hydraulic field today is the variable-area flowmeter, sometimes 
called a “rotameter”. This instrument is being widely used in the 
aircraft industry with the assumption that its accuracy is depend- 
ent only upon the initial calibration of the tube at the factory. 
This assumption is not necessarily true and is likely to lead to 
highly inaccurate flow measurements, especially in the lower flow 
ranges. Some method or program for eliminating these flow meas- 


cost aircraft manufacturers 
and suppliers many dollars 
in rejected parts and test- 
ing time. To obtain reliable 


measurements when usin — ‘ 
9 uring errors is highly desirable. 


Why a variable-area flowmeter is subject to errors? When the 
flowmeter manufacturer calibrates the meter at his factory and 
engraves the tube scale, he uses a fluid having certain known 
physical properties (usually specified by the purchaser). For hy- 
draulic oil, these are normally viscosity and specific gravity. Since 
the variable-area meter is sensitive to changes in these properties, 
its guaranteed accuracy is valid only when the instruments is used 
with a fluid having these same exact physical characteristics. The 
calibration fluid properties are usually engraved on the tube and 
are referred to as the “scale properties”. When the manufacturer 


a variable-area flowmeter, 


a calibration curve for each 


fluid is needed. 


WILLIAM M. RICHNER, Research Engineer, North American Aviation. 
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speaks of the accuracy of this instrument, he is re- 
ferring to the accuracy obtainable when measuring 
a fluid whose properties correspond to those speci- 
fied on the scale. The use of this meter must then 
adjust his test fluid characteristics to duplicate the 
scale properties if the specified accuracy is to be 
obtained. If he does not, he can expect variations 
from the true flowrates as large as 50 per cent in 
some Cases, 

It is very impractical and, in some cases, impos- 
sible to duplicate these scale conditions in the fluid 
passing through the meter. Difficulty in controlling 
»il properties becomes apparent when several char- 
acteristics of MIL-O-6083 and MIL-O-5606 hydrau- 
lic fluids used in aircraft hydraulic testing are 
known: 


l. Viscosity and specific gravity of petroleum oils 
vary considerably with changes in temperature. 
Close thermal control must be maintained in 
order to obtain consistent values. 
Viscosity-temperature relationship of the two air- 
craft hydraulic oils varies somewhat among dif 
ferent batches of the same fluid. Military pro 
curement specifications require a minimum vis- 
cosity at 130 F but no upper limit has been 
established. Consequently, variations in this prop- 
erty can, and do, exist among different batches of 
new oil at the same temperature. 

This same viscosity-temperature relationship will 
change quite markedly in a test stand as the 
fluid is used, especially under high pressure con 
ditions (3000 psi). 

Although specific gravity does vary with tem 
perature, the manner in which it varies does 
not change appreciably among different batches 


nor with use. 





Standp: 
— Monometer showing 


contacts for 
electronic timing 
system 





Flowmeter 


By -pass 
valve 


Metering valves (wre) 


FIG. 1. Gravimetric system for flowmeter calibration 
uses a mercury manometer, 


Reservow 





These inconsistencies make it almost impossible 
to match the two scale properties simultaneously at 
any given time in a flowmeter. However, this does 
not mean that the variable-area flowmeter cannot be 
used to measure fluids with properties other than 
these stated on the scale. The calibrated accuracy 
can be easily obtained over a large range of fluid 
properties by constructing curves which indicate 
true flow rates with changing physical properties. 
The preparation of these calibration curves, their 
proper use, and their maintenance should be the 
product of a well-planned calibration program. 


CHECKING VOLUMETRIC FLOW 

Since a calibration will consist of accurately de- 
termining the flow through a meter with changes in 
oil properties, the first major item to be concerned 
with in setting up a program will be how these true 
flowrates can be obtained. There are many methods 
in common use for checking the volumetric flow of 
a liquid through a flowmeter. 

“Bucket and stop watch” method. This pro- 
cedure involves collecting the fluid discharging 
from the flowmeter in a graduated container and 
timing the operation with a stop watch. The accu- 
racy of the results is dependent upon human reac- 
tion time and is, therefore, very unreliable. This 
method can be refined by starting the timer and the 
flow by electronic means. The graduated container 
can also be replaced by a precisely calibrated bur- 
ette which is necked down at the reading points so 
that the liquid traverse is rapid. In addition to these 
improvements, if the temperature is controlled very 
closely so that the fluid properties are maintained 
at specified values, accuracies of +0.25 per cent 
are obtainable under these conditions. 

Comparison method, Calibrations are made 
by connecting the unit to be calibrated in series 
with a master precision meter for which accurate 
calibration curves are available. Fluid viscosity in- 
formation for the test fluid and for the master scale 
calibration fluid must be available in order to cor- 
relate the readings. This process merely transfers 
a calibration and is not used where a high degree 
of accuracy is required. Errors in maintaining con- 
sistent temperatures plus reading errors do not yield 
accuracies much better than 2 percent. 

Gravimetric system is one of the most accurate 
methods of flowmeter calibration. A vertical stand- 
pipe and a mercury manometer are used. The liquid 
weighing apparatus is completely free of levers, 
linkages, friction, and evaporation effects. A sche- 
matic diagram of the device is shown in Figure 1. 
The manometer containing probes which act as 
electrical contacts with the mercury is connected 
to the bottom of the standpipe. During the calibra- 
tion procedure, liquid flow passes through the flow- 
meter being calibrated into the standpipe, the cross- 
sectional area of which is precisely known. As the 
mercury rises in the manometer due to the weight 
of the liquid, it starts and stops an electronic timing 
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ANOTHER NEW 
HOUGHTON 
DEVELOPMENT 
IN PACKING DESIGN 


on 5 
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STANDARD STACK HEIGHT 


Good news for the designer! This new packing 
development standardizes the stack height of 
all Houghton ““V” packings. Simply deter- 
mine the number of packings needed in the 
gland (according to your pressure require- 
ments) . . . then allow for the specified dimen- 
sion in your drawing. Whether you use homo- 
geneous rubber, fabricated rubber or leather 
“V's”... they'll fit! 

You can forget “‘special’’ dimensions set 
up by various packing manufacturers for par- 
ticular types of packings. Standardize on stack 


. ++ product of 


for ““V” Packings 


height with packings from Houghton and 
you ll save time and money from the drawing 
board on! 

The leadership in hydraulic know-how is 
typical of Houghton, which supplies all types 
of hydraulic and pneumatic packings, as well 
as a complete line of hydraulic oils and fluids. 

Standardize on Houghton. You'll get the 
newest first—and the best always. Call your 
Houghton Man and let him explain Houghton’s 
Hydraulic Service. E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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device. The weight-rate of flow is obtained by multi- 
plying the pressure represented by the distance be- 
tween the contacts by the standpipe cross-sectional 
area and dividing this product by the elapsed time. 

The weight-rate of flow is determined by com- 
paring this weight to the elapsed time for the mer- 
cury to traverse the distance between the contacts. 
Conversion to volumetric flowrates is easily ac- 
complished by knowing the specific gravity of the 
liquid flowing through the meter at the time the 
reading was taken. Calibrations made by this meth- 
od are independent of density changes of the liquid 
to the same extent that any weighing of a liquid is 
independent of density. This system was developed 
by the Fischer & Porter Company and it is claimed 
that accuracies of 0.1 percent are obtainable. 

Another weight-rate method of calibration 
utilizes a tank mounted on a precision scale and an 
electronically controlled weight-timing device. Dur- 
ing the calibration procedure, the flow from the 
flowmeter is diverted into the tank and the time for 
a predetermined weight of fluid to flow into the 
tank is measured. 

A schematic diagram of this system and a photo- 
graph of a typical machine are shown in Figure 2. 
This calibration stand has been giving excellent 
service with consistent accuracies of 0.2 percent 

It was considered to be the most practical for use 
from the standpoint of accuracy, initial cost, and 
operating expense. It should be added that there 


are several other variations of the weight-rate sys- 
tem of calibration, however, they only differ in the 
method of weighing the liquid. 

Regardless of the calibration system which is to 
be used, the apparatus chosen should have the fol- 
lowing minimum features: 


1. An easily accessible and convenient method of 
attaching the flowmeter to be calibrated. 
A flow capacity which will accommodate all 
flowmeters in use or contemplated for future re 
quirements. 
Adequate means of controlling the liquid tem 
perature within 0.2 F. 

. Sufficient metering valves to allow for precision 
flow control. 
A precise, automatic timing device with pro 
visions for controlling power line frequency, if 


necessary. 


Calibrated flow information for a flowmeter can 
be obtained from commercial laboratories. However 
if the economics of this procedure is investigated, 
it is believed that most companies will prefer to 
purchase their own calibration device. 


PLOTTING THE CURVES 

It has been found by experience that the simplest 
and most practical method of presenting the calibra- 
tion information consists of plotting flowmeter scale 
readings against actual flow at various viscosities 
and corresponding specific gravities. Figure 3 is an 
illustration of a calibration graph of this type. It 
has been found that in most cases it is necessary to 
obtain actual flow information at only three vis- 
cosities. If these points are sufficiently separated, 


FIG. 2. Electronically controlled weight-timing de- 
vice is used in this setup. Photo on left shows com- 
pleted test stand which includes all components in 
the circuit shown below. 
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VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
DEPARTMENT 1474 ° DETROIT, 32, MICH. 


Application Engineering and Service Offices: El Segundo, California, 

2160 E. imperial Highway « Detroit 32, Michigan, 1400 Ockman 

Bivd. (Service Only) « Arlington, Texas, P. O. Box 213 + Wash- 

ington 5, D0.C., 624-7, Wyott Bidg. « Additional Service facilities at: 
Miami Springs, Florida, 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit + TELETYPE “ROY" 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.— 
Great West Road, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment 
Since 1921 


This Hydraulic 
Pump has 4.3 hp 
output 3000 psi 
and 12,000 rpm. 
Weight 0.9 Ib. 











ICKERS. 





PISTON TYPE 
HYDRAULIC PUMPS 


3000 psi...CONSTANT DISPLACEMENT 


These new miniaturized hydraulic pumps were developed by 
Vickers for limited life applications such as missile and ram air 
turbine driven hydraulic systems . . . also for motorpump assemblies 


supplying emergency power on aircraft. 


A distinctive feature is adaptability to manifolding and special 
mounting. This permits integration with the balance of a “packaged” 
hydraulic system to provide hydraulic power in the most compact and 
lightweight form yet devised. Some sizes are capable of delivering 


more than five horsepower per pound of weight. 


Available in four size series, this miniaturized pump has the same 
basic characteristics as the standard Vickers piston type pump 
which has been establishing outstanding performance records on 
aircraft since 1940. Ask nearest Vickers Aircraft Application 


Engineer for further information. 


Actual Size 


A large expansion program now in its early stages means large opportunities for additional engineers at Vickers. Write for informatior 
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they will define the curves within acceptable limits. 
The use of these curves consists of entering the 
abcissa at the test fluid viscosity, following this 
viscosity line up until it intersects the flowmeter 
scale indication and reading the actual flow on the 
left ordinate. The calibration curves must be plotted 
against a sufficiently large viscosity base in order 
to cover the anticipated test temperature range. 
Values of specific gravity for the fluid used in 
calibrating the meter are plotted on a secondary 
scale. They are recorded immediately beneath their 
corresponding viscosity values. If the density of the 
test fluid varies appreciably from that of the cali- 
bration fluid at the same viscosity, a correction can 
be applied by the following formula which is de- 
rived from the basic flow equation for the variable- 
area flowmeter: 
Correction = (Pe — P. , Ps 
Factor 





V (Pr — Pv:) Pe 


= Density of the flowmeter float 
= Density of the Calibration fluid 
= Density of the test fluid 
Density corrections are not normally needed for 
the great bulk of aircraft hydraulic testing and can 
usually he neglected unless very close accuracy is 


desired, 





scale reading- GPM 


Flowmeter 


Actual flow ~ GP. 











we» fs o# 
22 20 /8 /6 /4 12 10 
. Viscosity - centistroke 
0.876 | 0872 0866 0856 

0874 0 868 0862 
Specific grovity 


23 





Since the calibration procedure and the use of 
the curves is primarily concerned with viscosity 
changes, some method of determining hydraulic oil 
viscosity must be available. This information can be 
obtained at commercial laboratories, but again it 
is believed that most companies will find it more 
economical to purchase a viscometer for their own 
use. Figure 4 shows a viscometer of the modified 
Ostwald type which has been found to be satisfac- 
tory for this work. A curve of test fluid viscosity vs. 
temperature must be furnished with each calibration 
graph in order for the calibration information to 
be usable. The program must also make provisions 
for revising these viscosity curves periodically to 
account for changes due to the addition of new oil 
or viscosity breakdown with use. 

Accurate means for measuring the temperature 
of the test fluid at the flowmeter must also be avail- 
able. Thermocouples inserted into the inlet con- 
nections to the flowmeters are considered to be the 
most practical for most aircraft hydraulic testing. 
While dial thermometers have sufficient accuracy, 
they will not respond quickly to temperature 
changes in the oil. 

All flowmeters should be recalibrated at specified 


periods depending upon their use and application. 


MAINTAINING AND USING THE 
INSTRUMENTS 


These points are important in maintaining and 
utilizing calibration information and should be 


FIG. 3. Typical calibration graph for accurate flow 
measurement, 


FIG. 4. Modified Ostwald type viscometer is used to 
determine oil viscosities which must be known to 
establish flow calibration. 
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stressed in any instructions to 
meters: 


l. The proper reading edge 
used in recording 
illustrated on the 


calibration 


the people using the 


of the float should be 


flowrates. This edge can be 


graph. Disagree 


ments in flow results have often been found to 


be due to misunderstane 
floats should be 
fluid 


not be measured. 


various 
2. Hydraulic 


Air effe 


containing air 


lings as to where the 
read. 


bubbles should 
cts the fluid properties 


and introduces a substantial error. 


. The float in a 
not be allowed to vibrate 


This condition occurs qu 


meter with 


bead guides should 
against the tube beads. 


iite often in this type 


of meter and if allowed to continue, will damage 


the float edge and the tul 
Flowmeters should not 
roughly as this can result 


and/or the tube. 


It has also been found that 
on the use of the calibration « 


handled 


in damage to the float 


be jarred or 


a written procedure 
urves should be pre- 


sented with each graph. This procedure explains 


simply how to use the curves 


and the density cor- 


rection formula. This procedure also explains brief- 


ly why the calibration curves are necessary. 


A flowmeter calibration pri 
one outlined in this article has 


gram similar to the 
been operating satis- 


factorily for some time. It has resulted in large 


savings due to fewer disagreements in flow results 


and consequent unnecessary 
needed parts. Savings resultin 
more than balance the cost. 


rejections of badly- 


g from the program 
vvv 
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Dirt 
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Ring Joint 





Showing 6 of the many FALL 

“Closed Joint” Wiper Rings for In- 
dustrial Hydraulic 
and Air Use with 
“Squeeze Grip Action” 
on the piston rod. 


ANS © lV 
<) 


Boo % 


RING DESCRIPTION 
SG—Iindicates “Squeeze Grip.” 
2—Front side of ring 
3—Closed Joint is in ring. 
4—Fiange (or plate) holds ring in cavity 
5—Rubber seal compressed in restricted 





area 

H—inside dia. of flange at bevel end 
(see 24 above). 

D—Depth of Cavity for holding ring. 

E—1.D. of cavity for —s ring. 


with the 
“a 
Closed Joint 


FALL Industrial Wiper 
Rings have a “closed joint” 
therefore contact entire rod 
O.D. and remove ice, dirt 
and other 
stubborn sub- 
stances adher- 
ing to rod. 
When needed, 
certain of our 
“rubber seal” features are 
added to ring to “seal out” 
dust, sand, etc., preventing 
passage AROUND ring. To 
“seal out” liquids we add 
still another rubber seal fea- 
ture preventing passage 
THROUGH ring. 


and squeeze 
grip is always 
the same be- 
cause of uni- 
form tension of 
spring on ring 
at all times. 
Our engineers will gladly work 
with you on any wiper ring prob- 
lem. Write, wire or phone us. 

Ace Products Company, 

Toledo 1, Ohio 
Phone Cherry 36513 

You can depend on ACE 
PRODUCTS .. Estab. 1935! 
ALL FALL Wiper Rings are cov- 
ered by patents issued or pat- 
ents pending 


CN Fittings 


L 


L & L “CN” seals 
pressure without use 
of O-Ring. 
Savings in tools, 
scrap and loss of 
production, also in 
assembly and 
maintenance. 
Eliminates stress in 
valves—elbows 
and tees can be 
positioned to 405°. 
Assemble and re- 
assemble without 
damage to port or 
fitting—no need 
for sealing com- 
pounds. 

Excellent resistance 
to vibration. 


& L O-Ring Fitting 
Seals pressure with 
O-Ring. 

Reduces installation 
time—no need for 
sealing compounds 
Range of sizes from 
Ye" to 2” 


Metering Valves 
Carbon and Stainless 


Steel 


e Pressures up to 


5000 PSI. 

Straight or angle 
valves with mole 
pipe, female pipe 
or tube connections. 
Use as a metering 
or shut-off valve. 
Range of sizes 


from Ve" to %”. 


Flange Fittings 
e S.A.E. bolt hole 


spacing. 

Solid and swivel 
tube, pipe or weld 
connections. 


e O-Ring seal. 


Elbows and tees 
can be positioned. 
Bolt together and 
use as flange 
unions, 


ucts By 


Only L & L offers the com- 
plete line of fittings, with 
the widest choice of de- 
sign, for any type of hy- 
draulic piping application. 


| Representatives in principal cities. 
} Write for full particulars to: 


MANUFACTURING COMPANY 
8088 E. Nine Mile Rd.. Van Dyke, Mich 





R—Ring 1.0. and/or rod O 


| Only L&L gives you a “Complete Fitting Line” 
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Installed on the nose Chiksan Swivel Joints Located in the jenn 
wheel assembly of the on landing gear of Lock- gear housing of 

P2V-7, Chiksan Swivel heed’ s Constellations give these Chiksan Swivel 
Joints eliminate tight ra- metal hydraulic lines the Joints conserve system 
dii bend in rubber hose. flexibility of rubber. space, lengthen hose life. 


“Better check with Chiksan”” That phrase is almost a 
byword with Lockheed design engineers when the prob- 
lem of tight bend radii develops. For good reason, too. 
Lockheed engineers have found time and again that 
Chiksan has the experience and the facilities to provide 
a compact lightweight swivel joint to meet their needs 
quickly, efficiently. Check with Chiksan. Remember that 
phrase the next time you want a fast, right answer to your 


LHASA bend radii problem. 
FOR CATALOG WRITE DEPT. AH-11 


& SUBSIDIARY OF FOOD MACHINERY ANDO CHEMICAL CORPORATION 


® 


&V CHIKSAN COMPANY-BREA, CALIFORNIA « CHICAGO 5, ILLINOIS « NEWARK 2, NEW JERSEY 


Well Equipment Mig. Corp. (Div Houston 1, Texas « Subsidiaries: Chiksan Export Company « Chiksan of Canada, Ltd 
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COMPONENTS AND 
CONTROLS are tested 


en this bench. 


FLUID MOTORS 


COMBINE WITH 
ANALOG COMPUTER 


... to test jet controls 


@ By Robert G. Butterwick 


ANUFACTURERS of automatic controls for jet 

engines find it difficult to test their design ideas 
and finished parts. The ideal method is by actual 
test-run on an engine. However, it is an expensive 
proposition for a company, not in the engine bus- 
iness, to build a completely instrumented engine 
test cell. Also, a serious problem would be created 
by the noise attendant to operation of the engine. 

An alternative is to ship the control to the engine 
manufacturer’s plant, and send along the necessary 
engineering personnel for the tests. This way is also 
expensive, as it ties up both valuable engineering 
time and the control. Another drawback is that de- 
sign changes would have to be decided at long dis- 


ROBERT G. BUTTERWICK, Service Engineering (Aeronautical 
Division) Minneapolis-Honeywell Regulator Co., Minn- 
eapolis Minn. 
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Fluid motors and an analog 
computer are combined 

in a lab to simulate 
operation of a 

jet engine. Controls 

and finished parts 

are tested. Problems 

and expense of test 

runs on an engine 


test cell are avoided. 


tance, with resulting delays and possible misunder- 
standings. 

The Aeronautical Division of Minneapolis-Honey- 
well Regulator found an answer to the problem. 
Their engine controls personnel are regularly run- 
ning tests on late models of jet engines, and the 
“engines” do not make a sound. In fact, there aren’t 
any engines. It’s all done with electronics and hy- 
draulics. 

The analog computer simulates the performance 
of the “ghost” engine. Performance data and other 
engine characteristics are received from the engine 
manufacturer and simulated on the computer. This 
data is then reproduced as electrical signals which 
run the engine controls. 

While the computer can simulate engine perform- 
ance, and even engine control, if necessary, it cannot 
simulate fuel. A control cannot run dry, even while 





JET TEST SET UP 





AVIAT: SIMS 


operating from a “ghost” engine. Here’s where the 
oil hydraulic system comes in. 

For example. two pumps are used as prime 
movers for fluid motors. In turn, these motors drive 
fuel pumps which deliver fuel in the hazardous fuel 
flow bench area where precautions against explosion 
of vapors are mandatory. 

Each unit is controlled by a balanced bridge 
servomechanism, consisting of an amplifier, pilot 


valve, torque motor and hydraulic actuator. The 


control is necessary because in an actual installation 


COMPUTER operator checks results and can control 
all operations in the flow bench area by means of the 
console under the window. 


Advantages of a “Ghost Engine 


1. Economy—Cost of the lab is less than 
that of a single engine test cell. Fuel is 
saved. The computer never gets thirsty and 
always returns the fuel to the tanks. 

2. Flexibility—Changes in both engine 
and control design can be handled quickly 
and easily. Either the complete contro! or 
sections of it can be tested without much 
trouble. 

3. Reliability—Under actual operating 
conditions it is virtually impossible to ex- 
actly duplicate conditions from one opera- 
ting test to the next. This is a simple matter 
with the computer. Also, environmental con- 
ditions can be simulated. 

4. Time Saving—Lead time can be re- 
duced since the control for a new engine can 
be developed before the latter is completely 
off the drawing board. Design problems are 
pinpointed early and costly flight and en- 
gine time is eliminated. 


the aircraft fuel pump responds directly to changes 
in engine speed. 

A variable volume pump is used to deliver a cor- 
responding speed for any voltage input received 
from the computer. For example, with a step input 
corresponding to a 3,000 rpm increase in engine 
speed, the pump supplies a fluid motor which attains 
proper speed in 0.2 seconds. This is considered very 
good performance for hydraulic equipment. 

This simulated approach has largely eliminated 
the buga-boos—time and money—of more standard 
techniques. All it took was a little teamwork with 


electronic brains and hydraulic muscles. vvv 
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FUEL FLOW depends on fuel pump speed. An oil hydraulic 


transmission powers the fuel pump. Servo 


control of the transmission is shown in this block diagram. 


Hydraulic components and 


lesi 


nm 


supplied by The 


Denison Engineering 


APPLIED HYDRAULICS 


Company 





) a leole 4. tele]: 
HYDRAULIC 
PRESSURE 

e7 Vile) 35 


ENCLOSED TYPE has plastic 
face and brass cap encloses 
Cu a a 
dust and dirt 


STANDARD TYPE may be used 
to operate a micro-switch by 
rise and fall of the plunger 


Especially useful where space is limited. Engineered 
for long, hard use on all types of hydraulic ma- 
chines. The Standard Gauges are industry's favorites. 


This 


Schrader 
Hydraulic 
Gauges 


retain accuracy under 


SHOCK and OVERLOAD 


Many thousands of these famous Schrader hydraulic 
gauges have given long years of dependable “work- 


horse” service in countless plants of every description 


Schrader’s full line of hydraulic gauges operate on direct 
action, using the spring-loaded principle. All replaceable 
parts are interchangeable. Maintenance and replace- 
ment of parts require no special tools or skilled labor. 
Do it in your own shop. No need for recalibration. All are 
available in nine standard pressure ranges upto 5000 psi. 


SHOCKPROOF 
HYDRODIAL PRESSURE GAUGES 


completely enclosed unit has a durable plastic face 


with large, easy-to-read numerals that can be read from 
50 feet. Snubber is built-in. Easy to install and maintain. 








Order Schrader products by name from your supplier. 
Get the best in couplers, fittings, ferrules, clamps. 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
456 Vanderbilt Avenue, Brooklyn 38, N. Y. 


FIRST NAME IN THE USE OF AIR 
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Ideas 


from a Sales Engineer 





Elmer F. Heiser 


Elmer Heiser has been selling air and hydraulic 
components for 19 years. During this time he has 


es 


The 


pred 
f ingere ; 
E * arense 


solved many problems and admits to leaving some 
unsolved. He is the author of the book “Air 
and Oil Cylinders in Industrial Applications.” 


Valve Variations 


BEARINGS 
BUSHINGS 
(WEARING PARTS | 


op ee ee 


SUPERIOR SERVICE GUARANTEED 
OR YOUR MONEY BACK! Special for- 


mulas, developed for specific or unusual condi- 
tions. Will not cut or stick to the shaft under 
ordinary operating conditions. Carry on during 
temporary lubrication failures. Absolutely will 


not powder in severest service 


HIGHEST QUALITY MACHINING 


ee eae 
a 
bends...no sharp edges or burrs... better 
lubrication because there is no “wiping” action 


Also available rough cast 


SEND PRINTS and condition of operation 


for recommendations and quotations 


The 


Amouran Curible 


“Bearing Specialists Since 1919"" 


1303 OBERLIN AVENUE, LORAIN, OHIO, U.S.A, 


Please send free literature and service data 
sheets on Promet Bronze. 





COMPANY _ 
STREET ae 
CITY & STATE 
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ANY reasons can be cited why 

standard valves should be 
used wherever and whenever pos- 
sible. Two of the most important 
are price and maintenance. Stand- 
ard valves are made in quantities 
and the cost to the user is gener- 
ally well below that of any special 
valve concocted for the purpose. 
Perhaps more important than ini- 
tial price is the availability of re- 
pair or replacement units. A single 
valve can become a very critical 
part of not only a machine opera- 
tion but also an entire production 
process. Failure with replacements 
not readily available may prove 
expensive as well as embarrassing. 


Honest, We're for 
“Standards” 

The first paragraph may sound 
like a useless introduction; almost 
like stating that it’s usually better 
to buy foodstuffs from a store than 
to grow your own. It was written, 
though, to avoid misunderstand- 
ing. If this thing started right into 
a discussion of special valves that 
are not available, some readers 
would immediately assume that I 
champion the special instead of 
the standard. It’s easy enough to 
get such a reputation without care- 
lessly using the pages of a maga- 
zine to provide ammunition. The 
fact is that there are some (of 
narrow vision) who already be- 


lieve that I spend more time try- 
ing to figure out how not to use 
ordinary valves than successful 
salesmen do selling them. By way 
of refutation, who enjoys servicing 
a trouble job when a mysterious 
special seems to be the heart of 
the system? Further, when you do 
figure out one of them, it is fre- 
quently easy to see where standard 
units could have been used to ad- 
vantage. 

So far the job of proving that 
a column on the criginal subject 
should not be written has been 
rather well done. Now we can 
proceed with an attempt to make 
a case for specially designed 
valves. 

What justifies a special valve? 
Space limitations make a safe 
starting place. What can you do 
when a specific control arrange- 
ment is required but the space will 
not accept standard valves? We 
recently had an interesting prob- 
lem where space was critical, and 
in addition a degree of safety was 
required. In trying to meet both 
requirements we tossed out con- 
ventional valves and combinations 
as fast as we cooked them up. 


Now Let's Use a “Special” 
Here, briefly, was the problem: 

A solenoid operated valve was to 

be mounted on a cylinder operated 
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buggy to provide quick accelera- 
tion and adjustable acceleration 
in both directions, plus accurate, 
adjustable stopping at or near 
each end of the stroke. In case of 
electrical failure the buggy was to 
stop. Our non-standard answer be- 
came a modification of a direct 
solenoid spring centered valve as 
shown in sketch Figure 1. 

\. 3-position spring centered 4- 
way valve with a stem ex- 
tending from each end. 

. Spring centered solenoid 
frame assembly with the two 
opposed solenoids mounted 
as indicated. 

. Cam roller on the solenoid 
frame assembly. 

The centering springs of the 

solenoid assembly are heavier than 


the valve centering springs and 


I 
Figure | 


normally hold the solenoids in 
their usual operating position. 
When a solenoid is energized it 
fully shifts the 4-way to obtain 
full flow for quick starting. At an 
adjustable point near the end of 


the cylinder travel, a cam bar con- | 


tacts the roller on the solenoid 
assembly and shifts the assembly 


“away” from the full open valve | 
position toward the closed center | 


neutral position. Thus while the 


solenoid is still held energized, the | 
1-way valve spool is shifted toward | 


center to effect controlled deceler- 
ation. 

The cam has a straight portion 
near the neutral position of the 


November, 1956 


something NEW! 


a BETTER air valve 


ng 


.. «on ee 


NEW SIMPLICITY . . . c lapped spool sliding in a hardened sleeve 
provides the valving action—One moving part. 

NEW RELIABILITY . . . the valve has no moving seals; eliminates 
wear, sticking, swelling of elastic seals. Gives positive, trouble-free 
performance. 

NEW RUGGEDNESS... . the SA Series sets new standards for long 
life. Outwears ordinary valves on every test. 

NEW DESIGN .. . full sub-plate mounting, watertight solenoid 
enclosures, integral junction boxes on all double solenoid models, 
side ports, bottom ports, O-ring manifold mount ... all are standard 
on the SA Series. 

The SA Series offers a complete line of actions, single solenoid 

spring return, double solenoid momentary contact and double 

solenoid spring centered 4-way actions ... single and dual pressure 
versions. 54 different models in sizes 44" through %” pipe. The most 
complete family of 4-way air valves available. 


Get complete information and specifications by mailing the coupon. 


NUMATICS, Inc. MILFORD, MICHIGAN 


NUMATICS Inc. 
106 Main Street, Dept. AH 
Milford, Michigan 


Send me your catalog No. 8000 on the new SA 
Series Valves. 


NAME 








ee ae 
ADDRESS__ 


CITY ZONE STATE___. 
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DARCOVA PUMCUPS : 


now available with rate the cylinder continues at a 


| very slow rate to the required 


NN 
100 /0 eee the per et rhe na 


valve to quickly shift to the closed 


Ym hd TUE ROE R MNT MACNN LEHR blocked center position 


The 4-way has feathering ot 


RECIPROCATING PUMPS throttling slots so arranged that a 


| proper cam contour and length 


l-way valve so that after closing 
1 


gives smooth deceleration and a 
suitable slow inching speed for an 
Daercova Pumcad accurate final stop. 

We Simplify a Circuit 
Another special, justified by 
| simplicity rather than space limi- 
tations, answered a problem where 
| a series of small valves were to be 
| panel mounted remotely from the 


“ane Om Sr 
DARLING VALVE arc Co 
Wn anesron? Pewwa USA 
e- . - 


Darcova 45° 
Bevel Type Pumcup 








ARLING Pumcups—long noted for unequalled efficiency and life in all 
kinds of cylinders—are now greatly exceeding their own performance 
records! The new 100% Nylon Composition, available only in Darcova Pum- 








cups, does it! Figure 2 
Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready now to give you unprecedented piston packing | machine. Here each of the valves 
»! — . 
pertormance: was to accurately position cylin- 
rite f ata Bulletin No. 5503. : 
Write for helpful data Bulletin No. 550: ders by adjustable steps along 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


| their stroke in one direction of 
cylinder travel. 

We rigged up the non-standard 
contraption shown in sketch Fig- 
TRADE MARK ure 2. This does essentially the 
same thing as the valve in Figure 
1, except it is positioned electri- 
cally and acceleration control is 
omitted. As shown it functions as 
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an intermediate position, throttling | alll ad 
valve from one end only, but the | 
same dual solenoid unit can be UIC. - S- TL] i 


placed at both ends for two direc- 


—— | “ So” TYP HIGH SPEED, HIGH CAPACITY 
Use of a Tandem Solenoid = SOLENOID VALVES 


The standard small direct act- 
ing solenoid valve “A” with its 
solenoids “B” and “C” has holes PATENTED VALVE ‘ 
through the end caps over the neal date — CHAINED TO VALVE 
solenoid plungers for manual De 
checking. We used a special pin RADIALLY PORTED 
through these holes to obtain an nOLLEe (we 
intermediate “energized” valve 3 SHOCK RESISTANT 
position for an inching feed rate. ee |) «SOLENOID MOUNTING 
Tandem solenoid “D” positions Re 
this secondary stop pin. For rapid 
cylinder travel solenoids “B” and 
“D” (on the same end of the 
valve) are energized, “B” shifts 
the valve spool completely while 
“PD” follows along to an adjust- 


able position. 
OVERRIDE BUTTON 


At a point on the cylinder 
FOR MANUAL OPERATION 


SUB-BASE 


travel, just ahead of the required 
MOUNTING PLATE 


accurate stop position, a limit 
switch de-energizes “B”, allowing » +. Offer many NEW advantages to make 
the valve centering spring to shift 


the spool toward neutral. However @Utomation less costly and more dependable 


“PD” is still held energized acting 








as an “early” stop for the spring Conservatively rated at 600 cycles per minute for continuous 
return of the spool. The cylinder operation, these new, high speed valves feature: 


now drops to a slow inching feed 


1) SHOCK RESISTANT SOLENOID MOUNTING*® available only in 
Quick-As-Wink design, reduces destructive hammering and 
vibration, assuring greatly increased solenoid life. 


rate and stops with a reasonable 
accuracy when a second limit 


switch de-energizes solenoid x 
2) VALVE CHAMBERS formed by aluminum spacers held in accurate 


metal to metal end abutment** and sealed with “O” rings and 
“U” packers. 

3) HOLLOW, RADIALLY PORTED STAINLESS STEEL PLUNGER directs 
the flow through the valve. No lapped joints. 

4) GASKETED DIE-CAST COVER finned for cooling, held with captive 
screws and chained to valve. 


The cylinder operated mechanism 
is equipped with a long cam bar 
on which a series of dual cams are 
mounted. The two limit switches 
for dropping out “B” and “D” are 
fixed so all cam trips, which are 
adjustable, go through the same 
operation of first slowing the cyl- 5) OVERRIDE BUTTON permits manual operation in case of power 
inder down and then stopping it failure. 
at each required position. 6) SUB-BASE MOUNTING permits valves to be inspected — and 
This arrangement is a deviation serviced if necessary — without disconnecting any of the piping. 


from strictly standard valves. In Available sleo in Double Solenoid, Lever 


Operated and Pilot Operated Designs. 


fact, it omits some extra valves 
usually present in such a circuit. 


— bow hing: gece hey Get full details about this outstanding new ey 
ee ete ee oe valve. Write for Bulletin No. 561—Today! ~—_ 


with the exception of the adjust- 
able bracket for the tandem sole- *Patent Applied For **U. S. Patent No. 2,645,450 


noids, It saved considerable space 


piping and valving and is basically Ly ™ - 3 © 
very simple. Sufficient justifica- UIC. a S- ‘L4) ~\ 


tion? AIR AND HYDRAULIC 


A Marine Circuit Go 7] f , 0 f Va ly e ig 


Another problem where space . 
was not a governing factor in mak- Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
ing the decision, answered by spe- | Mfd. by C. B. HUNT & SON, INC., 1992 East Pershing St., Salem, Ohio 
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THIS 


IS THE KIND OF 


ENGINEERING 
HELP 


WE NEED! 


Electronic En- 
gineering in 
telemetering, 
guidance, fa- 
dar and parti- 
cularly circuit 
designing. 


Hydraulic and 
Servo Engi- 
neering in con- 
trol and auto- 
pilots. 


Mechanica! En- 
gineering in 
packaging and 
structures 


Please write us 
or mail coupon for 
full information. 


W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11620 Sherman Way, North Hollywood, Calif, 


1 am interested in this engineering field 

| am a graduate engineer with degree. 
1 am not a graduate engineer but have 
years experience 

Name 

Address 

City 


Zone___State 





IDEAS FROM A SALES ENGINEER 





Continued 


cial valving might be cited. The To 

° ve : . cylinders 
diagram Figure 3 shows a valving A 
arrangement required for a special 


marine application where exces- 





sive vibration was a major prob- 
lem and maintenance a secondary 
but an important problem. 


Reduce Leakage Points 


All valves and connections, with 
one exception, were to be 114 inch 
pipe size and the equipment had 
to be mounted under a low deck 
(on the ceiling in non-nautical 
language), with allowance for 
head room. The control includes 
eight separate valve elements and 
if made up of standard compo- 
nents would become quite an array 
consisting of more piping and fit- 








tings than valves, with many 
points of potential leakage. Also, 
it would be rather difficult to 


make an overhead assembly so ——— ————————— 


that individual units could be con- To 
4-Woy 





veniently removed for repairs 
without disturbing the remaining Figure 3 


Dependable Check Valves 





























@ Can’t Stick Open @ Copper Brazed Steel Bodies 
@ To 3000 P.S.I. Service 


@ Low Pressure Drop 
@ Pipe Sizes “%" thru 1%" 


@ For Oil 


Write for detailed specifications and prices. 
anufacturers of Hydraulic Valves and Devices 


Relief Valves © Check Valves © Restrictor Valves 
Needle Valves © Pilot Check Valves ® Special Valves 
Pressure Compensated Flow Regulators 





1284 N. CENTER STREET * MENTOR, OHIO 
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birds nest. Combined with the fact 
that some thirty units were to be 
built, we felt that the vibration 
and maintenance problems justi- 
fied some head scratching. As a re- 
sult the assembly was boiled down 
into one mysterious 6” x 6” x 6” 
block, which will forever annoy 


any uniformed diagnosticians. SEND your specifications for hydraulic 
cylinders to American, specialists in hollow 
boring and honing. We manufacture from 
tubing or forgings in carbon or alloy steels 
up to 15” ID. Over 40 years experience 
backed by precision machines and skilled 
craftsmen will save you time and money. 
Send your blueprints. 


Matter of Judgement 

Again, there are many places 
where standard equipment can al- 
most do the job, and whether the Telephone 
time, cost and replacement limita- ERIE 
tions of special equipment are 2-3664 
justified seems to be a matter of 
judgement. Let’s see—the time 
required to scribble and sketch AMERICAN HOLLOW BORING COMPANY 
this column could have been used 1954 RASPBERRY STREET . ERIE, PA. 
to write about thirty-nine letters 
and send thirty-nine catalogs to 
thirty-nine potential customers SPECIALISTS 4 Y ) R A l) l | C 
who undoubtedly have zero inter- 7 we MORO FACTURE G8 
est in special valves. See what I 


mean about judgment? vvv 


Epiror’s Note: How about the 
reverse situation of what Elmer 

has described in this column? : F Y [ N D F 4 S 
Have you taken a costly special . 
design and revised the circuit to 











use standard components 7 


ype). i 


NOISE from air, steam 


and gases discharged 
to atmosphere lg > If it’s a pressure gauge or dial ther- 
; mometer, Marsh makes it ... and makes 
PULSATION in rm it better. The types, ranges and case styles 
ee are endless. What is “special” to other 
pipelines created instrument makers is often standard to 
by surges from se a Marsh. To know the scope of Marsh 
. ~ instruments— 
engines, r- f 
gn tery | Ry ~ Write for 
owers, ’ * 
& this 


0 a. T\\, __ fact-filled 
Ny. , (fe catalog 


They are engineered to effectively correct your specific 
noise and pulsation problems. You will profit through 
better neighbor and employee relations and avoid 
compensation claims. 

. Write for full information. 


BURGESS-MANNING COMPANY 
MARSH INSTRUMENT CO. Sales Affliate of Jas. P. Marsh Corporation 


Sound Enginsoring 769 East Park Avenve, Libertyville, Mlinois Dept. 18, Skokie, Ill. © Marsh Instrument & Valve Co. (Canada) Ltd., 6407 
Dalles, Texas 103rd Street, Edmonton Alberta @ Export Dept., 3501 Howard Street, Skokie, (il. 





Circle 22 on Reader Service Card Circle 87 on Reader Service Card 





Circle 7! on Reader Service Card 


HUSCO 


Hydraulic Controls 
are COMPACT 


Another example of Husco space-saving, 
this Lever-Operated Check Valve is de 
signed for efficient and positive cylinder 
lock in hydraulic brake line circuits and 
similar applications. Small, sturdy, low in 
cost, it has a Hi-Chrome alloy cast iron 
body for extra strength, with all parts sub- 
ject to corrosive action Hard Chrome plated. 
Check HUSCO first for modern Hydraulic 
Units, and engineering assistance on all 
your hydraulic developments. Write for 
details. 


MAP YDRAULIC UNIT 
MUSCO spECIALTIES CO. 


Pumps ¢ Valves e Cylinders 
Waukesha, Wis. 


RUGGED, HEAVY-DUTY 


HYDRAULIC CYLINDERS 


Attention: ©. E.M. 
Prompt delivery on 
any quontity ... 
high quality ... 
low cost! 


Built-in. 
Mechanical 
Stroke 


Free catalog and Control 


engineering 
survey, 
no obligation. 


WRITE ...PHONE... WIRE 
SFY CROSS 
MFG. CO. 


LEWIS =» PHONE 81 =» KANSAS 
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AIR HOSE 
... features socketiess fittings 


Designation: No. 2550 Air Brake 
Hose 

Features: Designed for use with 
tractor-trailer, axle brake chamber 
and tractor service line connections, 
this hose offers possibilities for use 


in other pneumatic applications 
The socketless fittings are designed 
to mate with any standard connec- 
tion and are available with male 
pipe or swivel and gladhand connec- 
tions. Among the main advantages 
of the new hose assembly are lower 
initial costs due to the simplility of 
the one piece socketless fitting and 
ease of assembly. Fittings may be 
assembled merely by pushing the 
hose on the fitting. To reuse the 
fitting the hose is slit at the fitting 
and pulled off. Hose is designed to 
meet SAE and ICC specifications. 
Aeroquip Corporation 
Jackson, Mich. 
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LIMIT SWITCH 
. +. controls rotary motion 


Designation: Model LS-1 

Design: Exact limitation of rotary 
motion is assured by two cams 
driven along a rotating lead screw 
to actuate two precision snap-act- 
ing switches. The lead screw is con- 
nected to the system to be con- 
trolled by suitable gears. 

Features: Rapid, precise adjust- 
ment to close operating tolerances 


and excellent repeatability in high 
or low speed operation. Adjusta- 
bility of 1 part in 3400 and re- 
peatabiliry of + 5 degrees of a 360 
degree revolution of the lead screw. 
Limit of travel for the cams is from 
1 to 70 turns of the lead screw. 
Limits are quickly and accurately 


/ continued Ps 





set by pulling the calibrated scale 
bar forward to disengage the teeth 
on the cams, rotating the cams on 
the lead screw to the desired limits, 
and allowing the bar to spring back 
to original position. Cam settings 
are read directly on the scale bar. 
Specifications: Unit base measures 
ile” long x 234” high and 1- 
11/16” wide. The two ends of the 
4” lead screw shaft extend 1- 
5/16” beyond the base, making the 
total length 634 inches. 
Arch Instrument Co., Inc. 
North Quincy, Mass. 
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RELIEF VALVE 
... for thermal or main use 


Designation: Models EA1160 and 
EA1164 

Features: Both models can func- 
tion either as thermal relief valves 
or as main relief valves. They have 


been thoroughly tested and meet 
the specifications in Envelope AN 
6245. Modifications of these valves 
permit their use in high tempera- 
ture applications. 
Specitications: Model EA1160 cov- 
ers a range of 2300 to 3850 psi, 
with flows of 15 cc to 1.2 gpm. 
Model EA1164 has a range of 1000 
to 2000 psi, with the same rated 
flow capacity as Model EA1160. 
Both models weigh 2! ounces and 
are available for 7/16”-20 NF-3 
threads or 4”-18 NPT. 
Electrol Incorporated 
Kingston, N. Y. 
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POWER POSITIONER 
. - » leakproof air actuated 


Designation: Power Positioner 
Model NN-2-2 

Design: Unit is a quick operating 
pneumatic actuator for positioning 
valves, variable resistors, capacitors, 
transformers, etc. It operates on 


APPLIED HYDRAULICS 





force-balance principle with shaft 
motion being directly proportional 
to signal from remote controller 
Supply pressure is applied through 
port in actuator cylinder to lower 
diaphragm. Pressure on upper side 
of the upper diaphragm is adjusted 
simultaneously. A positioning 


spring located between the posi- 
tioner input end and the control 
element supplies the feedback 
Features: Having no seals to wear 
or age, the unit is leakproof. Shaft 
opening in the positioner housing 
is not exposed to high pressure air 
and only a guide is required. Pres- 
sure level is the same for operation 
in either direction, eliminating need 
for a pressure regulator. Operation 
is rapid wtih high sensitivity and 
stability. Air consumption is low; 
installation is simple 
Specifications: Positioner is pilot 
operated at a maximum inlet pres- 
sure of 100 psig, with temperature 
from —65 degrees F to +150 de- 
grees F. Positioning accuracy is 0.5 
percent of stroke and time response 
for the full 2-inch stroke is two 
seconds. Models with longer or 
shorter strokes and in larger sizes 
can be provided 

Stratos Division Fairchild Engine 


& Airplane Corporation 
Bay Shore, L. |., New York 
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PRESSURE TRANSDUCERS 
. . . are sub-miniature size 


Designation: Sub-Miniature SLM 
Pressure Transducer 

Features: These transducers cover 
a range of applications for which 
precision pressure instrumentation 


previously was not available. They 
exhibit characetristics superior to 
larger instruments with fast re- 
sponse time of one micro-second. 
Signals are exceptionally sharp and 


Continued on next page 


Acaloy 
Flanged Case 


Acaloy 
Flangeless Case 


Phenol 
Turret Case 


Acaloy 
Flush Case 


Acaloy 
Square Flush Case 


Helicoid Gages 


Helicoid gages 
set new 
standards 
of enduring 
accuracy, 
trouble-free 
service, 

and economy 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 
Because of advanced design, quality 
control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 

These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 


Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi. 


The Helicoid Movement 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





) 929-H Connecticut Avenue + Bridgeport 2, Connecticut 
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Cuts job time %! This 
new special-purpose cut- 
ter has four flutes, with 
opposite flutes designed 
to perform the complete 
operation. A single pass 
of the cutter completes 
the chamfering, coun- 
terboring, radiusing, 
countersinking and spot 
facing operations neces- 
sary to produce the new 
S.A.E. straight tube hy- 
draulic port boss. As a 
result 
complete the job is cut 
approximately %4! 

Made from alloy-steel, 
the new tool is hardened 


C222 7 Wi 
y WA for toughness and car- 
\ q 4 bide tipped for long cut- 
f i¢ ting life and smooth 
Z LG 


seal, 5 finish 


Write for sizes and prices today 


TOOL AND MFG. CO. 


e Avene Howth n 


576 Neo. P 
ee a ed 


time required to 
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free from electrical and mechani- 
cal noise. Successful measurements 
have been made as low as .O1 psi 
on shock tubes. The instruments 
are calibrated by simple conven- 
tional static methods and will also 
measure steady and slowly varying 
pressures as well as very fast pres- 
sure transients. 
Specifications: Available in four 
models: blast, shock-tube, ballistics 
and hyper-ballistics. Range of pres- 
sures from .01 to 100,000 psi. Sub- 
miniature dimensions are '4-inch 
diameter by 42-inch long. 

Kistler Instrument Company 

North Tonowanda, N. Y. 
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LINE STRAINER 

. « » is self-cleaning 
Design: Filter element is composed 
of “wafer” type filters, having con- 
vex metal tops and filter element 
bottoms. A stud extends up through 
a central passage, with the wafers 
assembled on the stud. The wafers 


/ continued / 





other and form the central passag« 
Operation: Fluid flows down the 
sides of the element, over the solid 
metal tops of the wafers and then 
up through the filter elements. Fil- 
tering action is on the underside 
of the units. Momentum of the 


Opry 


downward flow causes particles of 
contaminant to settle out for re- 
moval through a clean-out plug in 
the bottom. 

Features: Entrance, filter clearance, 
center passageway and outlet are 
proportioned to provide optimum 
flow characteristics. Individual 
“wafer” units are inexpensive and 
may be replaced quickly. Elements 
have a self-cleaning action as con- 








SEALS WITH PIPE MISALIGNMENT 
ALMAR FLANGE UNIONS 


FEATURE: 


SOCKET WELD 
CONNECTIONS 


° 
TRUE BALL SEAT 
° 


REVOLVABLE 
FLANGES 


FLANGE UNIONS 
=P 
UNION HOSE FITTINGS 
CAN BE REASSEMBLED MANY TIMES 
RETAINING ORIGINAL SEALING QUALITIES 


The Almar True Ball Seat assures leak-proof sealing 


HIGH 
OPERATING PRESSURES 
(To 3000 psi For Schedule 80 pipe) 


regardless of considerable misalignment of pipe . . . 
revolvable flanges make assembly much easier. Special 
to withstand pressures up to 


unions can be made 


10,000 psi. 


HYDRAULIC VALVES FITTINGS & EQUIPMENT 
COMPLETE ENGINEERING SERVICE. 


ALMAR HYDRAULIC VALVE COMPANY 


4905 Broadway Cleveland 27, Ohio 





are constructed to seat within each 


| 
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taminant tends to drop off when 


FOR CLEAN, DRY AIR 


Distributing Line Of Cool Air From Receiver Tank ry 





—- 











Vapor Free Air Near Point Of U 
por Free lear Point OF Us Top Of Pipe 


= ) Toke Off From 
e 
! 


- 
Replaceable Desiccant 








MURPHY TRIUMPH AA 
SEPARATOR-FILTER 
Sizes: \%. %. % %; 
Weight 30 lbs; Pressures: 

0 to 125 psi; 
Price: $81.65 ea; Desic- 
cant refills $1.00 ea. 


After precooling and separating compressed air, this 
small unit, placed close to the point of use will 
finish the job of removing last traces of impurities. 
Where very particular work demands dry air com- 
pletely free from any trace of oil or vapors Murphy 
Triumph AA is the answer. 


AFTERCOOLERS FOR 10 CFM TO 
10,000 CFM—SEPARATORS—TRAPS 


JAS. A. MURPHY & CO. INC. 


Hamilton, Ohio 
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the flow of liquid is interrupted. 
A minimum pressure drop is pro- 
duced in the line. Diverging en- 
trance passage reduces the momen- 
tum of the fluids as it changes di- 
rection to enter filtering area. This 
reduces pressure losses due to tur- 
bulence and distributes fluid evenly 
around filter element 

Specifications: Available in the fol- 
lowing capacities: %4”-5, %4”-8, 
1”-10, 144”-20 GPM. Filter ele- 
ment assemblies ( without case) for 
sump applications up to 75 GPM. 

Ripley Manufacturing Co. 
Croswell, Michigan 
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ACCUMULATOR 
. . « features simple design 


Features: Unit provides a positive 
barrier between two different flu- 
ids, yet is very easy to maintain 
This is accomplished by the bolted 
flange construction. The simple de- 
sign requires less parts and permits 


the use of various metals to with- 
stand most liquids. The only re- 
placement part required is an in- 
expensive one-piece synthetic rub- 
ber seal. Response to shock is rapid 
as the rolling action of the seal is 
free from friction. 

Specifications: Accumulators are 
available in 12 sizes from 30 to 
2800 cubic inches for pressures up 
to 1500 psi. Standard units are 
made from steel, other materials 
may be specified. 

Special Products Co. 
Denver, Colorado 
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AIRCRAFT HYDRAULIC 
MOTORS 
..- feature rapid acceleration 


Designation: 54F Series 

Design: Motors are constant dis- 
placement axial piston type for 
3000 psi operation. They are 9- 
cylinder units with valve pistons 


Continued on next page 
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ONE ISLAND... 
COMING UP! 
3 


DEPENDABLE H-P-M HYDRAULICS 
LIFT TEXAS TOWER ; 


PLATFORM : a 
BA NN y F 
ABOVE SEA.. Vif TI\\ Ys 


ii}\ 


H-P-M valve panel controlling clamp- 
ing and jacking operations through 
solenoid operated directional controls. 


After the temporary legs of the 
Texas Tower have been lowered to 
the Atlantic’s floor, the job of 
raising this immense “island” plat- 
form weighing approximately 
10,000,000 pounds, above the ocean 
level, begins . . . and dependable 
H-P-M hydraulics were chosen for 
this important task. Up it goes— 
approximately 55 feet above thesea 
. . . Slowly, carefully, on the three 
H-P-M double pump, double circuit, supporting columns. Each column 
power unit with single diesel enginedrive. | is independently controlled, hy- 
draulically, so that leveling is sim- 
plified regardless of the condition. 


Not everyone faces this kind of engineering problem. Not 
everyone needs an immense power source such as this. But if 
DEPENDABILITY is your problem—rely on H-P-M_ hydraulics 
for the answer. Pumps, valves, cylinders for 

every heavy requirement, 


HYDRAULIC POWER DIVISION 


THE HYDRAULIC 
PRESS MFG. Co. 


A DIVISION OF KOEHRING COMPAS 


> 
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: through the motor. Absence of me- 
\ ( W p l () ( ll ( { " chanical linkages and a minimum 
| of rotating parts produce low mo- 


: ment of inertia and extremely rap- 
/ continued id acceleration. Motors may be in- 


stalled in any position and will 








i 

placed in the same bore with the of timing pistons eliminates valving 
driving pistons and delivering ap- roblems. 

proximately 180 degrees of power Foatwen Motors are also applica- 
per cylinder revolution. The main ble to other hydraulic systems re- 
hydraulic load in the motor is ab- quiring high performance. May be 
sorbed in tension in the shaft, elim- stalled indefinitely without dam- 
inating thrust bearings and per- age. In reversing service rotation is 
mitting a light weight housing. Use determined by direction of flow 





PROB LEM IN HYDRAU LI CS e start with 15 psi pressure drop and 


run with as little as 10 psi drop 


Case Histories Prove Greer Accumulator under no-load conditions. Where 


t A . high ambient temperatures are en- 
Most Versatile Hydraulic Component Ever Devised! | countered, a second case drain port 
may be utilized for separate cool- 

=a ; ing circulation. 
If your equipment is operated Specifications: Motors are available 
hydraulically, it is a proven fact in eight sizes from 0.1 through 1.0 
that the Greer Accumulator can cubic inch displacement, for con- 
cut costs, improve performance, tinuous, intermittent or continuous- 


reduce size, weight and complex- ly reversing duty cycles. On the 0.6 
cu. in/rev. motor acceleration is 


ity of your machines. 1.35 x 10° radians/second* at 3000 
If you are planning a new prod- psi. Approximately .0003 second 


uct Or improving a present one, brings the motor to maximum 
now is the time to let Greer speed. The 54F Series is fabricated 


engineers give you technical to military specifications. 
New York Air Brake Company 


HONING MACHINE. Costly work spoilage reduced . ‘ 
assistance and recommendations Watertown, 0. ¥. 


by Greer Accumulator absorbing shock each : meet 
time honing spindles reverse direction. without obligation. Ctniin 000 cn Qeotes Gates Gasd 


SQUARE TYPE CYLINDER 
...» with minimum bypass 


Designation: Square Type, Steel 
Head Hydraulic Cylinder. 

Feaures: Cylinder is furnished with 
automotive type piston ring pack- 
ing, backed up with O-rings to as- 
sure a minimum amount of bypass. 


PIPELINE PUMP. Failure and damage to system 
eliminated when Greer Accumulators cut surges 
53%. Works same way on valve closures. 








A large variety of rod sizes are 
available and all piston rods are 
high tensile TG&P shafting, hard 
chrome plated. Cylinders are 
equipped with metallic rod oe 
These new cylinders can be fur- 
Write for Bulletin nished with non-cushioned, non- 
HANDLING EQUIPMENT. Greater production 301A for complete — oo “4 adjustable 
through faster operation with fewer customer accumulator data Cassone, ae Pe F 
claims for damaged goods and spillage by Greer & diagrams today. Pm am "Michigan 
Accumulator eliminating harmful shock. Circle 194 on Ricder Servten Cord 


GREER HYDRAULICS INC. « NEW YORK INTERNATIONAL AIRPORT « JAMAICA 30 Continued on page 134 
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SOLENOID OPERATED 
AIR VALVES 


designed to 


J.C. 


standards 
Va" - Yq" - Vo" - Ya" 
4-Way—Model 441 























A—Manuol 
Operating Button 


i 545 .) 
_ L. fT) “ 
a HU 
WN B—Water-tight and 
WN Dust-tight Solenoid 
: Enclosure with 
ie ; built-in Electrical 
Junction Box. 

















C—Cover chained 


as . Ss 2 
Write for Information —Prices 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. ¢ Farmington, Mich. 








Chav-Lynn 


HYDRA-SEAL 


HOSE COUPLER 


> with NEW 
LAPPED STEEL 


The Model H-730 Coupler 
now has identical HARDEN- 
ED steel seals in each half. 
These interchangeable lapped 





steel seals are highly resistant 
to abrasion and nicking. Their 
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You get 10 big Integral-Motor-Pump advantag 
in these two NEW types (three models) of 


GAST «: AIR PUMPS 


Medel 0211 

1/6 hp, to 1.3 cfm, 
25 psi or 27” voc. 
Medel 0321 

1/4 hp, to 2.2 cfm, 
25 psi or 28” voc. 
Medel 0521 

1/3 hp, to 3.8 cfm, 
20 psi or 28" voc. 


70321 similer in 
oppecronce. 


. Latest type G.E. “Form G"’ motors. 

. More compact than other pumps. 

. Total weight reduced 1/3—cuts shipping costs. 
Motor mounting time and labor eliminated. 
Simple, trouble-free rotary-vane design. 
Vanes take up their own wear automatically 
Positive y te decoy pulseless air delivery 
Improved appearance—smoother exterior. 
Dependable for original equipment; plant use. 
Forced air fan cooling on Models 0321 & 0521 


Owes AYVAawY Ne 


~ 


Write for new Bulletins V-356 and P-356! Gast Manufacturing Corp. 


P. O. Box 117-D, Benton Harbor, Michigan 
Original Equipment Manufacturers for Over 25 Years 


durable quality assures a 
tighter, more positive, leak- 
proof, free-sliding seal... 
long-lasting, trouble-free. 























GAST @ Al® motors To 4 HP. 
<—=—= © COMPRESSORS TO 30 P.S.! 
Nt ROTARY @ VACUUM PUMPS TO 28 IN 
See Our Catalog in Sweet's Product Design File 
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FREE FLOW 


Designed and engineered as a quick-connect, self-sealing 
breakaway coupler for ALL fluid carrying hoses. In- 
tended for service up to 2000 P.S.I.— will withstand surge 
pressure above 5000 P.S.I. 


Unusual features are the high flow rating and relatively 
little pressure loss (see chart). Anodized aluminum die 
castings make this unit strong, corrosion resistant, light 
weight and dependable. 
Pressure Drop vs. Oil Flow 
S.A.E. 10 lub. oil at 100°F. 














Y2” N.P.T. Female Both Ends 
Free Catalog and Engineering Data on Request. 


Dept. AH-11 = 26th Ave. South 
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WIRING DIAGRAMS, 
INSTRUCTIONS 
. ++ are quickly applied 


Designation: Brady Self-Sticking 
Labels 

Application: Scale drawings, sche 
matics, instructions, tube layouts, 
etc. can be reproduced and mount- 
ed on zip-off liners or roll tape for 
low cost identification. Write-on 
We 


ns ores OT 


surface permits dating, stamping or 
initialing. 

Specifications: Labels have a 
strong 20-ounce per square inch 
high-tack adhesive. Liner protects 
adhesive up to moment of applica- 
tion and removes quickly for fast, 


/ continued / 





distortion free application. Samples 
on request 
W. H. Brady Company 
Milwaukee, Wisconsin 
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TRAVERSE AND FEED PANELS 
... With new valve sections 


Designation: Series CPP, CPD and 
CPN 

Design: Panels are designed for use 
with 34-inch nominal pipe size at 
maximum pressure of 1000 psi. 
Conventional or differential cylin- 
der traverse action models are avail- 
able. Being sub-plate mounted, 
these panels feature ease of installa- 
tion and eliminate piping connec- 
tions. Units are available with in- 
verted designs and with open or 
closed center spools. 

Features: Control valve section in- 
cludes two locking type dials for 
selecting both fine and coarse feeds. 
This adjustment can be made dur- 
ing operation and is infinitely var- 
iable within specified ranges. Feed- 
ing sequence is handled automati- 


cally by position of the main spool 
without dead spots between phases. 
Application: Series CPP models 
can be used to control fully auto- 
matic machining operations. An in- 


ternal check valve provides pilot 
pressure and a manual operating 
lever handles set-up or emergency 
operation. Series CPD models are 
combined with solenoids, and in- 
clude a lever for manual operation. 
Both CPP and CPD models are for 
115 volt, 60 cycle AC service, with 
230 and 460 volt solenoids availa- 
ble. Series CPN panels have only 
a manual operating lever. They are 
designed for use with an external 
solenoid to actuate motion reversal 
Broad selection of models is avail- 
able. 


Vickers Incorporated 
Detroit, Michigan 
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WE’RE IN THE PICTURE 
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FLODAR 
FITTINGS 


in every style 





size and shape 








Here's a complete line of Flodar Engineered Fittings for assured 
erformance. Self-flaring, No-Flare, Flare type and O-Ring 
traight Thread—from '/g to 2" o.d.—to fit every installation 
picture. For ——- leak-proof performance at high pres- 


sures, insist on 


lodar Fittings. 


Warehouse stocks in all principal cities. 
Write for our New Catalogs 


FLODAR CORPORATION 


16911 St. Clair Avenue 


Cleveland 10, Ohio 








HYDRAULIC 
PUMPS 


Single and Double 
Designs to 20,000 PSI 
With or Without Reservoir 


160 Cubic Inch Reservoir with 8" x 8" 
Base Plate. Optional Size Piston: 


%", A", %" 0". 
Handle length: 18 inches 
Catalog No. 160 


We specialize in hand pump units to 
operate in temperatures from minus 
65F to plus 160F and with any capac- 
ity reservoirs required. 


The single pump with '/" or ¥%" pis- 
ton now available in stainless steel. 


WILLIAM S. PINE 
Hydraulic Hand Pumps for 100! Uses 
1635 E. 22nd S#., Los Angeles 11, Callf. 
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SYNTHETIC LUBRICANT 
+ « « minimizes explosions 


Designation: Pydraul AC 
Features: Lubricant is designed for 
air compressors to minimize explo- 
sions and receiver fires as well as 
carbon deposits on exhaust valves 
and air system piping. It is a fire- 
resistant fluid equivalent in lubric- 
ity to premium grade lube oil 
Conversion to Pydraul AC is sim- 
ple. Splash-lubricated compressors 
need only be cleaned of petroleum 
deposits before installing the new 
fluid. Modification kits are availa- 
ble from major lubricator manu- 
facturers for conversion of force- 
feed cylinder lubricators 
Monsanto Chemical Company 
St. Louis, Missouri 
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HEAVY DUTY GAUGES 
- measure to 15,000 psi 


Designation: Heavy-Duty Precision 
Pressure Gauges 

Features: This line of test gauges 
combines ruggedness and precision 
They were originally designed to 


ee. 


exacting specifications for calibra- 
tion and testing of other instru- 
ments 

Specifications: Gauges are 12-inch, 
stem mounted and calibrated to a 
full 360 degrees. Models range in 
capacity from 150 to 15,000 psi. 

Martin-Decker Corporation 
Long Beach, Calif. 
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WIPER-SCRAPER 
. . . cleans reciprocating rods 


Designation: Rod Wiper/Scraper 
Design: Scraper ring is spirally 
wound from rectangularly-sectioned 
wire and precision honed for a light 
but positive fit. It is held within 
a molded annular elastomer ele- 
ment which distorts to form a seal 
between the ring and the housing 
recess and exerts an inward force 
upon the circumference of the 
scraper ring 


Continued on next page 
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SEATS 

AUTOMATICALLY 

* 

KEEPS EQUIPMENT 
RUNNING SMOOTHLY. 
CUTS MAINTENANCE 

= 

BASIC MATERIAL 
COMBINATIONS FOR 

VARIOUS SERVICES 

* 

A SIZE FOR EVERY 

ROD & STUFFING BOX 


foe, 


oa 
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Scientifically designed to make the pres- 
sure seal itself, BEL-VEE Rings expand 
toward the rod and stuffing box wall, 
on the power stroke or with increased 
pressure, to automatically form the 
pressure seal. 


On the return stroke, or with pressure re- 
laxed, BEL-VEE Rings. contract from 
the rod for free movement with mini- 
mum friction. 


BEL-VEE Rings are individually molded 
in a number of basic material combi- 
nations. Offered in sets for pressures to 
6000 psi. for sealing reciprocating rods of 
pumps, engines, compressors, hydraulic 
equipment and valve stems—handling 
water, oil, solvents, steam, air and gas. 


BEL-VEE Rings are made in practically 
every rod and stuffing box size. Ask the 
U.S.G.-Belmont Distributor nearest you 
or write for Belmont Bulletin No. 4R10. 


THE BELMONT PACKING 

& RUBBER COMPANY 
Butler & Sepviva Streets 

Philadelphia 37, Pennsylvania 


"U.S. GASKET * BELMONT PACKING 
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Features: Unit removes foreign 
matter and deposits from recipro- 
cating rods resulting in savings in 








f 
7 J 

maintenance, reduced wear and im- 
provement in functioning. Spiral 
winding of the scraper ring elimi- 
nates any gap through which dirt 
might pass. 

Specifications: Units are avail- 
able in all popular sizes. The elas- 
tomer elements are of high grade 
buna compound and compatible 
with most mineral base oils and hy- 
draulic fluids within temperature 
ranges of —40 to 250 degrees F. 
Special compounds are available 
for non-flammable hydraulic fluids 
and other applications. 


Equi-Flex Products Division 
Master Pneumatic, Inc. 





Detroit, Mich. 


HOSE and FITTINGS ‘% | Circle 179 on Reeder Service Card 


Stratoflex Hose and Fittings were selected for this Thor POROUS BRONZE FILTERS 
. » » have large filtering area 
Designation: Arrow Porous Metal 


and installed in the new Plymouth engine plant at Detroit. Filter Elements 
Features: Units are made of pow- 
Stratoflex is specified in many similar hydraulic and pneumatic dered bronze to blueprint specifi- 


cations and designed to filter out 


22-unit Multiple Nut Setter, engineered by the Cross Company 





applications because of the flexibility, durability and | 
small bend radii of Stratofiex Hose .. . and because 

Stratofiex Fittings assure leak-proof connections, 

e@re quick on-and-off, detachable and reusable. 


Available in a complete line of sizes . 
and types for all industrial uses. Order from your | contaminants in hydraulic ; and 
| pneumatic systems. These filters 


supply store or 

provide maximum filtering area 
within allowable overall dimension- 
al tolerances, with added depth of 
' filtration and controlled porosity. 
Gules Glteon Elements are available in grades of 


—. | particle size removal from 2 mi- 
Houston crons up to 151 microns. 
Kenses City 
Los Angeles Arrow Sintered Products Company 
Pay York Chicago, Ill. 
on renc 
Seattle, Sesente Circle 180 on Reader Service Card 
Tulse 














| 
write for Bulletin S-2. 


Branch Plants: Los Angeles and Toronto 














Continued on page 138 
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THE ORIGINAL 
MONOPAK — CARTRIDGE 


. ™ 


A complete packing unit for hydraulic 
or pneumatic rods or cylinders. 
@ Easily installed or replaced. 
@ Needs no adjusting. 
. @ Reduces initial machining 
Detailed expense. 
literature Longer service life. 
on request. Includes “Seal-Guard” rod 
wiper. 
Low friction coefficient. 
Shock and burst proof. 
Cuts machine down-time. 





Producing 21 GPM @ 2000 PSI, 56 GPM @ 1000 PSI 
25 HP Motor drives 3 pumps with selector and 
operating valves solenoid controlled. Special pressure 
switches. Operational contro! also shown 


The 


APPLICATION 
rN leaf enh 





Fully aut packing press. 


|_.ABRDWELL MACHINE COMPANY 
Franklin at 19th St., Richmond 11, Virginia « Phone 7-4593 


Severo! attractive territories still open for qualified Hydraulic representotives 
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e Metal or Plastic Caps or 
Plugs to protect threads, tubes, 
machined parts, reamers, 
cutters, tools. 


@ Protect against thread damage, 
dust, dirt, and moisture. 


e For inside and outside 
application. 
All sizes. Immediate delivery. 


Clover closures are made in metal and tough 
plastic polyethylene. They are made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during 
manufacture, shipping and storage. Backed by 
years of closure experience. Write for low 
prices and complete information. 





Send coupon today ! 


Gentlemen: 


Polyethylene () Aluminum () 


Address 
City 


3 


© CLOVER INDUSTRIES, INC. *” 


Please send samples and prices of closures in 


A 


METAL 
Threaded caps for 
AN & SAE exter- 
nal threaded parts 


PLASTIC 
Tapered parts for 
use either as a 
cap or plug. 


METAL 
Threaded plugs for 
AN or SAE inter- 
nal threaded parts. 


PLASTIC 
(L.T. Series) 
Non-threaded push- 
on caps for tubing, 


AN & SAE Fittings 
reamers, etc 





Pe: me 


nawanda, NY 











RICHMOND, VA. 





THE CARDWELL MACHINE CO. 








CARDWELL 














CUSTOM HYDRAULIC POWER UNIT 


With Special Valve Panel and Electric Console 








pare &-21-56| pwn. sy H.L.W. 


9269-| 














CHK. BY C.L.H. SCALE Ya" t'O” 
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: closed switch, the double-throw ar- 
\ () \ p I () ( il (' { { rangement can control two single 
| " pole throw circuits, or can be used 


. for double make or break in a sin- 
continued gle circuit. Rating of the switch is 
15 amps. It is furnished with a 


pin plunger or any type of actua- 
SPLIT-CONTACT SWITCH tor to suit the application. 

. . » gives extra long life Performance: This new switch was 
actuated 40 million times without 
any signs of failure. It is versatile 
and can be expected to give extra 
long service life. 


+} th five te 9 Acro Manufacturing Company 
through five terminals, and rollin 
‘ 5 6 Columbus, Ohio 


spring snap-action. Normally a 








Designation: Acro Precision Split- 

Contact Switch Model C-11008 

Features: Switch has high capacity 
up to 34 hp, with dual circuitry 
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REMOTE CONTROL 
... is double-acting 


Designation: Hydronic Remote 
Control Unit 

Features: Two tubes connect the 
master-and-slave units, replacing 
rods, cables or push-pull controls. 
Unit is double-acting and can carry 


a full load in both directions. Con- 
trol is fully temperature compen- 
sated and will stay in synchroni- 


zation during wide temperature 
REDUCER changes. 


COUPLINGS The Hydronic Company 


Detroit, Michigan 
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... A Hacksaw oe re 
i yh FA PISTON SEAL 


And A File ble line reductions on ... for 300 psi service 


ony leg by use of 
Are All You Need ——=— Designation: Class 2 Flange Type 
Features: Designed for high pres- 
Excessive wrench torque is unneces- lengths . . . simple leakproof sure service in pneumatic and hy- 
sary for seal does not depend upon connection for the life of draulic applications of instruments 
tightness of the nut. The higher the the tube. and actuators. Performing both bel- 
pressure the tighter the grip. Solve lows and constant area diaphragm 
your hydraulic piping problems the Reusable collet holds by functions, it can be applied to many 
easy way... with ease of assembly friction grip up to bursting | types of equipment. Units work 

no matching of exact tube pressure of tubing. efficiently in assemblies not per- 
|  fectly aligned or machined and ex- 
LENZ FITTINGS MAKE THE JOB AS SIMPLE AS ABC pensively machined mating parts 
are not required. The flange of the 
seal is utilized as a gasket sealing 
the mating surfaces in cylinders of 
two-piece construction. Modern im- 
pregnated fabrics give the seals 
BOX 1044-A e DAYTON 1, OHIO long life and resistance to fatigue 
and chemical action. The rolling 
PHONE: ORegon 9364 © 3303 KLEPINGER ROAD action required no lubrication and 


DISTRIBUTORS IN PRINCIPAL CITIES Continued on page 140 














See our Catalog Page in Thomas Register 1956 
Edition, Vol. 1, under classification ‘Fittings: 
Hydraulic” for complete list of types and sizes. 
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specify 
standard 


Dryseal-Thread 
Pressure Plugs 


Use them in place of ordinary pipe plugs, or 
wherever liquids and gases must be con- 
tained under pressure. UNBRAKOs seal with- 
out compound. They are made of the same 
high strength alloy steels, have fully formed 
threads and the same internal wrenching 
feature as other UNBRAKO socket screws. 
Standard sizes—ly,” to 114'’—are stocked 
by authorized industrial distributors. Ask 
your UNBRAKO supplier for Bulletin 883. Or 
write STANDARD PRESSED STEEL Co., 


Jenkintown 2, Pa. 
STANDARD PRESSED STEEL CO, 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 


ECONOMAIR CYLINDERS 


Tops in Quality, Economy, Compactness! 


For Air or Hydraulic Service to 200 psi 


* Compact — feed ring head design eliminates bulky 
end castings! 


* Interchangeable mountings — flange. clevis, L-type 
* “O” ring seals throughout 
* Available in 1%", 2” and 3” bore sizes, any prac- 


tical stroke length, cushion or non cushion types 


Economoir series cylinders offer today's best buy in quality 
cylinders ot truly competitive prices — why poy more and get 
less? Write today for complete specifications, prices 


CORPORATION 


Dept. 8-11 400 PREDA ST., SAN LEANDRO, CALIF. 
Member Nationa! Fluid Power Association 


7? 
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200-ton platen presses depend on 


Rodgers 200-ton Fast Act 
ing’ metal working platen 
press equipped with Young 
OH'"’ Type Unit Oi! Cooler. 





Young “‘OH'"' Type 
Unit Oil Cooler. 


Young Unit Oil Coolers coo! hydraulic 


oil for metal forming and drawing presses 


Rodgers Hydraulic, Inc., specifies Young “OH” Unit Oil 
Coolers for its 200-ton platen presses. The Young units 
cool the hydraulic oil and transform the waste heat into 
useable heat for space heating. Patented Turbulators 
break up hydraulic fluid flow, creating a wiping action 
which increases heat transfer efficiency 100%. 

The metal working industry is only one of the many 
industries employing Young cooling equipment. Specify 
Young for your next heat transfer application. 

Write Dept. 446-L 


for Free Catalog 
Put Young (leit 


to work for you... 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 
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is not affected by the finish or 
hardness of associated parts. Seal 


is free-positioning and has com 


plete relaxation within its designed 
stroke 

Specifications: Units are available 
in numerous sizes for | to 6-inch 
cylinder bore 


Bellofram Corporation 
Burlington, Mass. 
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SOLENOID PILOT VALVES 
... for air and fluid service 


Designation: Valvair Pilot Valves 


HYDRAULIC HOSE ASSEMBLIES | no 


This is an AIROYAL Model 310 — 1” bore X 1” 
stroke double acting air or hydraulic cylinder. Note 
its small size. It’s been designed into the smallest 
package possible without sacrificing its strength 
for severe duty applications. You'll find AIROYAL 
small bore (%”, 1”, 1%” and 2”) cylinders just 
right for those jobs where space is restricted. 


Champ’ 


@ PREVENTS BLOW-OFFS— Sleeve locks to collar of stem! 

e MAXIMUM HOLDING POWER—Stem and sleeve serrated for 
positive grip ond seal! 

e HIGH VOLUME FLOW— Design provides greater flow efficiency! 

@ LONGER LIFE—A flexible and integral unit of unfailing reliability! 





WRITE FOR CATALOG 8001 

for details on Champ Hydraulic 
Hose Assemblies and Engineering 
Service to meet specific performance 
for ALL HYDRAULIC POWER DRIVEN 
EQUIPMENT. 
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For longer, 
Trouble-Free Power Delivery 


Features: Valves are designed for 
control of remote pilot operated 
valves or direct control of small 
cylinders and similar devices. Sole- 
noid enclosure is dust and moisture 
proof. Both plunger and spring, the 
only moving parts, are of stainless 
steel. Air passing around the plung- 
er cleans and lubricates it and 
cools the coil 

Specifications: Capacities range up 
to 23.8 cfm air and 3.8 gpm hy- 
draulic with control of 600 cycles 
per minute. Valves are available 
with or without integral junction 
box for 6-inch taped pigtail leads 
Solenoid and junction box covers 
are fitted with captive fasteners to 
prevent loss. Removal of solenoid 
cover renders valve inoperative 
Valves can be supplied for direct 
pipe connection, with sub-base, or 
drilled for mounting on manifold 
Solenoid coils are supplied for 3 
to 300 volts DC, 6 to 550 voles AC 
and 25 to 60 cycles. 

Valvair Corporation 
Akron, Ohio 
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MAGNETIC SWITCH 
... watches operations 


Designation: Proximity Switch 
Design: Detection is accomplished 
when object passes through a mag- 
netic field set up directly in front 
of the switch’s sensing end. A sig- 
nal flows through the magnetic 
circuitry of the switch and operates 
a remotely located electrical control 
relay. There are no moving parts 
and no physical contact with the 
work piece is required. 
Application: Unit locates objects 
containing iron on assembly lines, 


- 


in liquids and moving parts of au- 
tomatic machine tools. Switches can 
program operations as the metal 
parts move to stations. Any break 
in sequence is detected. 

Features: Switch is flashlight size 





Other features you will appreciate are: 
@ UNIVERSAL MOUNTING — the cylinder can be mounted from either the 
two transverse holes or the four longitudinal holes; 
@ EXTERNALLY HOWED STAINLESS STEEL PISTON ROD — resulting in extra 
long rod packing life; 
© LOW PRICE—the cylinder shown above, for either 150 p.s.i. air or 750 
p.s.i. oil, is only $27.00 list. $31.00 for pressures to 1500 p.s.i. 





Request to have a Champ Engineer discuss ’ | 
your hydraulic coupling application 


MANUFACTURED BY 





1990 SPRINGFIELD AVENUE 


MAPLEWOOD, N. J. 
REPRESENTATIVES IN PRINCIPAL CITIES 


® ® Reg. T.M 
Champ HOSE ACCESSORIES COMPANY 


LEHIGH AVE. AND 17th STREET + PHILADELPHIA 32, PA. 
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and sheathed in a heavy steel hous- 
ing. The magnetic circuitry is em- 
bedded in a solid plastic solution 
Sensing poles detect metal objects 
within Y-inch of its face, and 
switch cannot be set off by falling 
metal chips. It operates on 115 
volt, 60-cycle current 

Minneapolis-Honeywell Regulator 

Company 
Doelcam Division 
Boston, Mass. 
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CONTROL PANELS 
. are custom designed 


Features: Electrical control panels 
and systems are custom-designed 
with special attention to industrial 
requirements for special or hazard- 
ous locations and conform to JIC, 
NEMA or NMTBA specifications 
Panels and systems are manufac- 
tured for all types of automatic ma- 
chinery and processes and pretested 


to perform control functions in- 
cluding automatic gauging and sig- 
nalling to integrated sequencing 
systems for assembly machines. 
Controlled actions may be mechan- 
ical, chemical, pneumatic or hy- 
draulic. Model illustrated coordi- 
nates press operations on an auto- 
matic production line, reducing 
seven manual operations to one au- 
romatic process 


U. S. Controls, Inc. 
New York, N. Y. 
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SILICONE RUBBER 
COMPOUNDS 
- «+ meet toughest 
specifications 


Designation: Union Carbide K- 
1040R Series 

Application: This new series of 
pre-conditioned vinyl silicone rub- 
ber compounds was developed to 
meet aeronautical specifications for 
high temperature applications. 
These compounds meet Aeronauti- 
cal Materials Specifications, the 
joint military rubber, and Ameri- 
can Society for Testing Materials 
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specifications in appropriate hard- 
ness. 


Features: They are described as be- 
ing “pre-conditioned” because they 
are shipped in such a condition 
that they are very easy to process 
The compound returns to a fresh- 
ened state with a few turns of the 
mill. They also have controlled re- 
activity, making possible low com- 
pression set without use of toxic 
additives. This feature permits em 
ployment of new catalyst systems 
which eliminate step-wise post 
cures for thick sections 

Specifications: The K-1040R se- 
ries have a Durometer hardness 
from 40 to 80. K-1040R is the 40 
hardness material and K-1048R the 
80 hardness material. The R de 
notes the red color of the com 


OIL-RELIEF 
BY-PASS 
VALVES 


HOLDS OIL PRESSURES 


IN CONTROL ON 


pound. This series have high tear, 
high elongation, over 800 psi ten- 
sile strength, low compression set, 
good oil resistance, low moisture 
absorption and good dry and wet 
dielectric properties 


Specifications: These compounds 
are marketed as Union Carbide 
K-1044R, K-1045R, K-1046R, K- 
1047R and K-1048R Silicone Rub- 
ber Compounds. They may be ob- 
tained uncatalyzed or with a cCata- 
lyst specified by the fabricator, in 
25, 50 and 150 pound fibre board 
drums 

Silicones Division 

Union Carbide and Carbon 
Corporation 
New York, N. Y. 
Circle 187 on Reader Service Card 


Continued on next page 


STEAM AND HOT WATER GENERATORS 


Just set the pressure—through 6 springs—from 0# to 500# 
and FULFLO VALVES hold it in a bulldog grip . . . no variation 
or adjustments. Pipe sizes: 14” to 2”; standard or flange types. 


It's highly important in this Cyclotherm Steam Generator built by 
U. S. Radiator Corp., Cyclotherm Div., Oswego, N. Y. And just as 
important built-in or attached to your hydraulic oil systems. 


FULFLO VALVES ARE CHATTERLESS—because the cylindrical piston 


closes off the port in a shearing manner . . 


FULFLO. 


. exclusive with 


FULFLO ENGINEERS can help you lick most oil-relief problems. 


Just write. No obligation. 


Send today for 


NEW MECHANICAL DATA BOOK. Colorfully illus- 
trated with photos, graphs and data. 


THE FULFLO SPECIALTIES CO. Inc. 


PUMP AND VALVE MANUFACTURERS 
BLANCHESTER, OHIO 
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\ ' ute Wide variation of initial pressure 
\ ¢ \\ rd i ( f { has little effect on stability of re- 
: . duced pre neri 

uced pressure setting. 


. d Specifications: Numerous body 
continue connection combinations and re- 


IN-LINE RELIEF VALVES force for reseating the poppet. All 
... for aircraft service sliding parts are of hardened steel 
and only static O-ring seals are 
used. Hysteresis is negligible and 
a very small differential between 
cracking and reseat pressure can be 
maintained 
Specifications: Valves are obtain- 
able in 14, 48, ¥% and %4-inch tube 
size, and are built to meet latest 
military requirements. They may 


t= be obtained in high temperature 
———— ec design for operation within 550 
es to 650 degrees F 


Vickers Incorporated 
Detroit, Michigan 


Circle 188 on Reader Service Card 











Designation: Vickers In-Line Relief 
Valves 

Design: Valves are designed for use 
at 3000 psi, but have tolerances to 
permit application in circuits op 
erating as high as 3700 psi. They 
ire adjustable to deliver rated flow 





PRESSURE REGULATORS lieving features are available. Units 
... for precise air control are also available in combinations 
of filter, regulator, lubricator for 
Features: Regulators are dia- automatic filtration, regulation and 
phragm-operated and designed for lubrication of air operated devices 
over range of 2300 to 3850 psi precision control of air pressure industrial Division 
Units have direct-operated poppet Units respond instantly to sudden Watts Regulator Company 
construction. At low stress the large volume demands without ex- Lawrence, Mass. 
valve spring produces a high spring cessive momentary pressure drop. Circle 189 on Reader Service Card 


NEW! REPUBLIC yews 
“LO-TEMP” VA LV } y “LO-TORQ” 


—65° without lubricant 6000 psi service 
LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 4g” to 1”. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the need for lubricant. Easy 
turning—non seizing. -65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 44” to 1” pipe or tube. Request Bulletin 
No. 754. 


J. ~§ - -3-§ => 


REPUBLIC MANUFACTURING CO. 


5S BROOKPARK ROAD © CLEVELAND 11, O# 
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142 Circle 148 on Reader Service Card APPLIED HYDRAULICS 











> 


Circle 28 on Reader Service Card 


CENTURY 


RESERVOIR ACCESSORIES 





BREATHER CAP (Model 8585) 


——— 
ee 
e Contains replaceable dust 
ry sture proof air filter 
r 
eo A 3 will with T 
i r 





@ § RVOIR A Rif Engineers—Send 

for new catalog 
containing com- 
plete dimensional 
information on res- 
ervoirs, accesso- 


ries, etc. 


Heer Hyprautics, Ine. 


7703 LYNDON AVE. + DETROIT 38, MICHIGAN 


Telephone: Diamond |-3797 












TEFLON 
SEAL 











PAT. PENDING 





~ 
Prevents future leaks! s 
TRO) SEAL does away with messy pipe 


“dope” compounds, eliminates damage Thread 0. 
caused by overtightening of conventional — > ZK 
leaky joints, and is immune to ALL known fitting (ne = SEAL "5 
hydraulic fluids and to steam, air, water, or SIDE 4 
solvents, and practically all gases and needed) ' 





chemicals. It withstands temperatures 


from —100° F. to plus 500° F., saves [pf > (2) ry 
cost and labor of special or welded fit- j=. 4 threads 
tings, and has been fully field tested and P a - 7 f fase 


proven by leading manufacturers. Comes J) 4 /[ desired 





in Ye" to 2%” pipe thread sizes. [4 L eee 
Write for data ond prices Tighten 
— a TO EE 3) a | 
TRU) SEAL DIVISION | wep 
: Fick Reedy C leakproot Foam 
assembly (—_ 
2008 N. Hawthorne Melrose Park, Ill. on ~\ yy ' 
“Miller Fluid Power” is alse a Div. of Flick-Reedy Corp. required). — 
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MAKE THE GREAT 


PALMETTO G-T, RING 
GREATER! 


PALMETTO G-T Rings are now available with 
remarkable “Sealsaver” backups—a development that 
does a perfect job of preventing the T-ring from ex- 
truding. These unique guards for the T-ring are cut 
from an exclusive fabric-reinforced sheet material 
developed and produced by Greene, Tweed. Even 
though they are relatively soft and flexible G-T Ring 
Sealsavers possess a tensile strength of 10,000 psi in 
both directions. They will not craze or fracture during 
installation or in service—enable the PALMETTO 
G-T Ring to withstand pressures higher than ever. 


THE GIST OF THE G-T RING 
er ee to ae 


CANNOT SPIRAL 

af eee 
: The Palmetto G-T Ring, unlike an 
De] “O"-Ring, will not twist and turn 
in the groove. The “T''-form pre- 
é vents spiral failure in dynamic 





applications. 












Resilient ‘“T''-section supported by 
“Sealsaver" non-extrusion rings on 
either side makes extrusion impos- 
sible. As pressure is applied ‘‘Seal- 
saver” rings are urged against wall, 
blocking path of extrusion. 


a ai beh ek ake | 


In designing for less costly, just as effective substitutes for 
Vee, Cup and Flange packings, many design engineers have 
discovered the many benefitt PALMETTO G-T Rings offer. 
Now, with the “Sealsaver” innovation PALMETTO G-T Rings 
as a dynamic pressure seal for rod or piston 
applications cannot be matched for economy 
or effectiveness! Write for more particulars. 


GREENE, TWEED & CO. soc wates, va 
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Lseful Literature 





SHAFT COUPLING .. . which 
is an automatic centrifugal clutch 
is detailed in Bulletin 130 from 
Rawson Div., O. S. Walker Co. The 
coupling has two drum-shaped 
members, one attached to the driv 
ing shaft and the other to the driven 
shaft. Two sets of shoes are mounted 
between these drums. These shoes 
are actuated by centrifugal force to 
give smooth starting and overload 
protection. A table of ratings show 
ing horsepower capacity for various 
sizes at various speeds from 4390 to 
3600 rpm for the standard cou 
plings is included. A table of horse 
power ratings for spring-control 
couplings at speeds from 580 to 
1750 rpm is also included. Dimen 
sional charts for the various types 
are given with illustrations of actual 
applications, and many other install 
ations are shown 
Circle 218 on Reader Service Card 


V-DRIVE CATALOG & ENGI- 
NEERING MANUAL ... is of- 
fered by Maurey Manufacturing 
Corp. The 42-page booklet desig- 
nated Form No. F-10 specifies V- 
pulleys, flexible couplings, V-belts 
and V link belts, and fans. The 
manual includes a section on engi 
neering data covering such subjects 
as selecting the proper V-belt drive 
determining small pulley size, and 
selecting a quarter-turn drive. A 
page of suggestions and terms gives 
installation and maintenance pro 
cedures. Proper belt tension, align 
ment methods, and replacement of 
worn belts and pulleys are discussed 
Numerous selection tables are also 
included 
Circle 219 on Reader Service Card 


PACKINGS .. . for every service 
are available from Belmont Pack- 
ing & Rubber Co. Catalog No. 56 
gives details and specifications on 
246 types. Several recent packing 
developments are featured, includ- 
ing multi-purpose V-ring pack- 
ings, criss-cross braid, twisted foil 
for oil and distillate temperatures 
to 1000 degrees F and wire-rein- 
forced high pressure plastic pack- 


continued / 





ing. Distinctive mechanical prin- 
ciples of each type are explained 
and illustrated. Also included is a 
list of pointers for aining max- 
imum service from packings and 
gaskets 
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HOSE SELECTOR .... for rapid 
selection of hose according to ID, 
OD, minimum burst pressure, 
working pressure, and bend radius 


is offered by Wiretex Hose Dept. 
Republic Rubber Div. The sliding 
selector contains latest SAE and 
industry specifications on hydraulic 
hose and is especially useful to de- 
signers and maintenance men. 


Circle 22! on Reader Service Card 


SYSTEM FILTERS . . .for central 
hydraulic systems using water are 
manufactured by R. P. Adams 
Company, Inc. Bulletin 909 should 
be of particular interest to steel, 
rubber and lumbering industries 
In one application the units filter 
water recirculated by hydraulic de- 
barkers. Filters are available in three 
sizes from 63 on 116 square feet 
of fileer area. Three types of ele- 
ments can be specified providing 
filrration down to 0.0005 inch. 
Specifications are given with an 
illustration of each type. Dimen- 
sional diagrams are included along 
with performance curves. 
Circle 222 on Reader Service Card 


TWO-WAY BALL VALVE... 
having a bolted bonnet and O-ring 
seal is outlined in Catalog No 
WV451 from Worcester Valve 
Co. The valve which is available 
in sizes from 4 to 2 inches permits 
easy removal of the ball and seat 
rings by unbolting the bonnet. With 
the opening in the ball and seat 
rings maintaining the same smooth 
shape as the inside of the pipe, 
resistance to flow in the valve is 
below that of globe or gate valves, 
and friction loss is reduced to a 
minimum. Forged construction pro- 
duces the advantages of lack of 
porosity, closely held tolerances, and 
absence of stress concentrations. 
Circle 223 on Reader Service Card 


AIRCRAFT PRESSURE 
GAUGES .... produced by United 
States Division, American Machine 
and Metals, Inc. are covered in 
their 64-page catalog. There are 
two sections in this catalog. Sec- 
tion A, called Interchangeability 
Catalog, lists and describes the line 
of aircraft instruments available 
This includes gauges for air, fuel, 
hydraulic and oil pressure. Section 
B is titled Gauges Carried In Stock 
and gives detailed information on 
available units. In Section A the 
information is given in tabular 
form. The models covered in Sec- 
tion B are treated individually and 
complete specifications are given 
with illustrations and diagrams 
Circle 224 on Reader Service Card 


WELDING FITTINGS, 
FLANGES . . . manufactured by 
The Babcock & Wilcox Company's 
Tubular Products Division are de- 
scribed in a new 6-page folder 
Various types and sizes of welding 
fittings and flanges are covered, 
including the full line of carbon, 
alloy and stainless steel seamless 
fittings and forged steel flanges 
This folder is identified as FB-502 
Circle 225 on Reader Service Card 


ROTARY STEPPING 
SWITCHES .. . featuring positive 
stopping and shock-resistance is 
manufactured by Automatic Elec- 
tric Sales Corporation. This type 
unit should be useful in air or hy- 
draulic applications requiring pos- 
itive positioning without danger of 
shocks interfering with sequences. 
Switches are indirectly driven and 

Continued on page 146 
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aa ‘veneene & r = Censitive 


DIFFERENTIAL 


ow J 

his sectional drawing Ga Se 

shows the design and } id A ty VACUUM CONTROLS 

construction of our novel : } age 

Micro Delta P Controllers. r 

When used with a regulated 

air supply, they provide a 

complete back pressure con- 

trol system. A Micro Delta 

P Controller maintains a 

constant .pressure on the dis- Micro Delta P Controllers 

charge side of a non-pulsing have been used for many 

hydraulic system by throttling purposes such as the main 

the flow from the hydraulic taining of a constant up- 

power source at any flow stream pressure from the 

rates within its range discharge of test pumps, and 

A significant feature of the as controllers for hydraulic 

Controller is the constant dynamometers. Two Micro 

area, rolling type diaphragm. Delta P Controllers used to- 

Use of it results in linearity gether can provide preset and 

between the loading pressure intricate loading patterns for 

and the controlled back pres various types of actuator 

sure. This construction, as testing 

opposed to piston type actu- Write for our new bulletin, 

ator, also provides greater No. 544 which gives complete 

sensitivity and repeatability details and shows suggested By using UNITED ELECTRIC’s Type J6K or Type J27KB 

schematic flow diagrams. control, it is possible to control accurately the dif- 
ference in pressure between two pressure or vacuum 
sources. The J6K contains a single switch; the J27KB 


INDUSTRIAL ENGINEERING is a dual switch control. 
CORPORATION 


with minimum hysteresis. 





| 


System Differential 


Switch Differential "46K can be set between limits of 
16" Hg and 3 psi. 


Up to 90 psi. 





J27KB — can be set between limits of 
1” Hg and 5 Psi. 


Switch Ratings 1s amps. at 115 or 230 volts A.C. 
Also 20 amps. or D.C. switches on 
specification. 

Switch Types N.O., N.C., or Double Throw — no 


neutral | position. 


~ 





Adjustments JoK - — internally located, uncali- 
brated adjustment wheel. 

jJ27KB — each switch has inde- 
pendent, uncalibrated adjustment 
screw 

Electrical Connections Made to screw terminals on switches 
through clearance hole in enclosure. 





Pressure Connections | Two 14" female NPT pressure con- 
senilets. 


The exclusive CONCAVE jaw iy 4 5h0” 272 54." 
surfaces of the Gerbing Flexible aa j27KB — 75 =e x4 6ig" Thi 
coupling actually holds the Buna-N pee __ i = 16 $ a 
rubber insert or spider within the Approximate Weight J6K 24 Ibs. J27KB - —2 ‘Ibs. 
jaws and prevents the rubber from 


extruding under load. Effectively : 
ahecrbe shock. vibeation. and tie- UNITED ELECTRIC manufactures a complete line of 
alignment. Requires no lubrication temperature, pressure and vacuum controls. Standard 
Available for shafts %” to 2%” and Concave jaws hold spider units can be modified or custom-built units made to 

your specifications. Additional information on pres- 


H.P. ranges from fractional thru 30. ; iti : 
Deliveries from dealer and factory im pret at all times ... sure anu vacuum controls is available upon request. 
~ no extruding 


stocks. Increase your coupling serv- 

ice life. Write for complete infor- Hub, bore, and outside di- 

ae. ameter concentricity assure 
vibration-free operation. 





_ United Electic Controls 


COMPAW Y 


MANUFACTURING CORP. 
Northbrook, Hil. (Suburb of Chicago) 
Dept. AH-6!! 
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Lseful Literature 





make steps when the coil is de- 


energized. Standard units use up to 
3 cams and each cam can be divided 
into 36 intervals. Two models are 
available. Type 44 is a miniature 
odel featuring small size and 
weighing only 14 ounces. Despite 
its Size it accommodates up tO Six 
bank levels with 10 points plus 
home position Type 15 has a self- 
contained rectifier and offers ex- 
ceptional capacity of 12 or more 
bank levels with 25 points plus 
home position. Switches can be 
used for self-interrupted or im 
pulse controlled operation 


Circle 226 on Reader Service Card 


ELECTRONIC TIMERS... 
manufactured by G. C. Wilson & 
Co. are described in an 8-page bro 
chure. Current information and 
specifications are given for the 
standard line of delay, repeat cycle 
and interval timers 


Circle 227 on Reader Service Card 


TRU-FLATE 








Straight Through Cou plers 


continued ¥ 





Introduces 


their 





SHOCK MACHINE .. . Variable 
Duration model is a new addition 
to the line of environmental test 
chambers and equipment manutfac- 
tured by Associated Testing Lab- 
oratories, Inc. Machine features all- 
welded construction and is designed 
to meet military specifications 
Details, illustration and informa 
tion are covered in their literature 
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THERMAL RELIEF VALVES... 
which relieve hydraulic systems of 
excess pressures built up by thermal 
expansion are presented in Bulletin 
No. 101-1 issued by Electrol Hy- 
draulics. Three types are specified 
with dimensional and construction- 
al data. These are the single type, 
dual type with two valves within 


a single aluminum housing, and the 


in-line type. Pressure ratings range 
from 1000 to 4100 psi, and mini 
mum rated flow is 15 cc per min 





top-notch 
DESIGN 





a complete 
LINE 





all tanks 














pipe 


- to 1” 





Engineered by “TRU- 
FLATE”™, the high quality 
line of heavy duty “Valve 
Type” couplers and nipples 


for air, oil, water, gas, 





steam, freon, oxygen, etc 











Compare TRU-FLATE with other top quality lines 
for performance, durability, availability and price. 


Write for literature and name of nearest distributor. 





TRU-FLATE, 





A complete new series of 
TRU-FLATE couplers de- 
signed 
flow with no line pressure 
drop. 

Available 
body 
nipples 


sizes with mating 





INC. 


@ 888-92nd Avenue * OAKLAND 3, CALIF 
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IN STOCK 









give greater 


construction 






in three basic 





female taper 
ads from %” 


CATALOG 





engineered 


ALL WELDED 


write today fo 


Attention Dealers—write 





Minimum re-seat pressure is 90% 
of cracking pressure and rated flow 
pressure is 110% of cracking pres- 
sure. The valves are designed for 
use with MIL-O-5606 or MIL-O- 
6083 fluids 
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TUBING SYSTEM DATA... 
Newly issued 8-page booklet con- 
tains information including charts 
and tables to aid in proper selec- 
tion of tubing as to size, wall 
thickness and material for various 


operating conditions. Factors con 
sidered are flow requirements, pres 
sures, severity of service and tem- 
peratures. Booklet is identified as 
Catalog File 4305 and is available 
from Parker Appliance Company's 
Tube & Hose Fittings Division 


Circle 230 on Reader Service Card 


PNEUMATIC CONTROL SYS- 
TEMS ... manufactured by West 
inghouse Air Brake Company's In- 
dustrial Products Division are de- 
scribed in Bulletin DO-00-1] 
Pneumatic control systems provide 
ease of operation and economies 
due to their versatility of function, 


Continued on page 148 
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Buy hydraulic power units as easily as you do any 
catalog item. Five standard sizes are available, with 
from % to 20 hp. These PT-100 units are soundly 
built around stock tanks, insuring 
quick delivery. The TK-100 tanks are available alone 
(20 to 100 gallons), include all mounted accessories, 


You can get specially engineered power units of any 
size and power through your Rosaen dealer. 








The ROSAEN COMPANY 


1756 EAST NINE MILE ROAD + HAZEL PARK, MICHIGAN 
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us for more information. 
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WHIRL-A-WAY 


FILTER-REGULATOR 
and 


LUBRICATOR ASSEMBLY 
MODEL W-3 


The FILTER removes solids .00039 and larger. 

TRANSPARENT BOWL provides visibility. 

REGULATOR capable of passing large vol- 

ume with unrestricted flow and minimum 

pressure drop. LUBRICATOR delivers desired 

WRITE volume of oil. Bow! can be refilled without 
FOR shutting off air supply. 

LITERATURE ANY OF THESE 3 DEVICES CAN BE USED AS 

SEPARATE UNITS OR IN ANY COMBINATION 


PRODUCTS 


46 VICTOR AVE., Div. 10 
DETROIT 3, MICHIGAN 





Simple, Secure . . . Leak-Tight! 


The FLEXIBLE SEAL SEAT* 


Responsive action of the soft O-ring seal provides absolute 
leak-tightness. Instantly compresses to seal internal and ex- 
ternal pressures. Draws harmlessly around dirt particles. No 
costly precision parts; no extra end seals. Stocked tn 6 standard 
Dryseal pipe and JIC tube sizes; 12 connection combinations. 
White for data sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street ° 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


3 PATENT APPLIED FOR 
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IMPULSE 
SWwitcH... 








with exclusive 
advantages for 
automation 


plus $.25 shipping charge 
Model ES4-KM2 
Y% actual size 


ELIMINATES INTERLOCKING SWITCHES AND 
COMPLICATED ACTUATING DOGS 


Ideal for pulsing solenoid valves on air-hydraulic 
controls, sequencing circuits, etc., because it allows 
other controls to reverse or operate the same circuit. 
Switch sends a short electrical impulse and then 
switches itself out of the circuit. 


GIVES MORE DEPENDABLE CONTROL 


Switch replaces timers, relays, and troublesome one- 
way dogs to simplify circuits — cuts chances for fail- 
ure. No delicate adjustments. 


LOWERS COST OF CONTROL CIRCUITS 


Impulse switch costs less than complicated control 
devices it “ee. Fewer switches are required for 
sequencing. Simple mounting. 


SPEEDS UP AUTOMATIC OPERATION 


Automatic machines can run faster because cycles can 
be more closely sequenced. There's no delay due to 
timer tolerances or extra machine motions to actuate 
interlock switches. 


Switch is not 
Kr pped on actuator —__ 
return. Circuit 
stays open. 
WHEN DEPRESSED, ONE- taj] _ 
WAY ACTUATOR SENDS tn 
ELECTRICAL PULSE, ou 
THEN OPENS CircuiT [“4~ ee 
bh Circuit i Circvit —y 
Open 
Again 
period) (Overtravel) 


SPECIFICATIONS 
UL rated at 10 amps/125v AC Movement Dif. 0.020” 
Operating Force 3 Ibs. 











**On'' Period (inches of 


Model No. Overtrovel actuator travel) 


ES4-KM1 3/8” 1/16” 
ES4-KM2 5/16” 1/8” 
ES4-KM3 1/4” 3/16” 
ES4-KM6 1/16” 3/8” 




















TRY ON YOUR CONTROL JOB — ORDER NOW 
Send Your Standard Purchase Order 
Specify Model Wanted—Discounts on Quantity Purchases 








{ ELECTRO-SNAP SWITCH 
& MFG. COMPANY 


4224 West Lake Street, Chicago 24, Illinois 
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Useful Literature / 





initial low cost and space saving 
ind ease and economy of mainte 
nance. Advantages of pneumati 
controls and cylinders are illustrated 
and described in this 11-page bul 


/ continued - 





trol valves positioning devices, 
double acting cylinders and air 


accessories are covered 


Circle 23! on Reader Service Card 


scribed in three new bulletins 
Specifications for open drip-proof 
motors, Types G, AP and APWW, 
are given in Bulletin 51B6210G 
Ratings of 1/2 to 100 hp are avail- 
able. Bulletin 51B7286G covers 
explosion-proof motors types GZZ 
and APZZ. Type GZZ is available 
in ratings of 1/2 to 30 hp and 
type APZZ in 1/2 to 100 hp 
Totally-enc losed, fan-cooled motors, 
type GZ 1/2 to 30 hp, and type 
APZ 1/2 to .100 hp, are described 


letin. Several diagrams are given 
in Bulletin 51B7225D. The bul- 


letins include cutaways, tables of 
ratings and dimensions and a 


SPECIAL ELECTRIC MOTORS 
with pneumatic equipment. In the - « « produced by Allis-Chalmers 
components section pressure con Manufacturing Company are de- 


showing problems and solutions 


horsepower frame chart 


When the print calls for 
“RINGS 


STANDARD 
O or SPECIAL . 
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VALVE SERVICE MANUAL... 
Service bulletin $1009 describing 
disassembly and assembly proce 
dures for maintenance and overhaul 
of V13 valves with single or double 
acting operating plungers has been 

| announced by the Kalamazoo Div., 
The New York Air Brake Co 
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BOURDON TUBE GAUGES... 
as produced by Heise Bourdon 
Tube Company, Inc. are covered 
in their 15-page booklet. Two re- 
cent developments in these units 
were the external bleeder and the 
integral movement. Complete de- 
scription is given of these and other 
features with cross-section showing 
| all details. The integral principle is 
carried out through the tube and 
linkage mounted on the same base 
| casting. Units are protected against 
mechanical injury with a cast 
aluminum case mounted on lugs 
and isolated from all parts of the 
gauge mechanism. The booklet 
gives a brief and interesting history 
of Bourdon tube gauge develop- 
ment and covers the principles of 
this type of gauge 


— 


... count on GOSHEN 


It makes no difference what service conditions, 
if it's a dependable 





or what the system 


O-ring seal you need, just specify “Goshen”. Circle 234 on Reader Service Card 


GRC O-rings are made of natural, synthetic and 





TUBE FITTINGS . . . for hydrau 
lic pressures up to 20,000 psi and 
air pressures, under water, up to 
500 psi are described in The Spe- 
cial Screw Products Company's 
Catalog K-954. The line offers a 
complete selection of stainless 
fittings in tube-to-tube and tube- 
to-pipe combinations and pipe 
unions utilizing the contained tef- 
lon principle. In this 15-page 
catalog the line is illustrated and 
described in detail. Technical data 
is given on the results of tests for 


silicone rubbers, specially compounded to Mil, 
AMS, SAE, ASTM and industrial specifications. 
And, they're available in a complete range of 
AN, MS, SAE and JIC standard sizes, plus many 


non-standard sizes and special shapes. 


oshen Kubler Co. we. 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
1311-6 S. TENTH ST. GOSHEN, IND. 


FREE—This 12-page 
O-ring brochure is 
packed with useful 
information on 
sizes, groove di- 
mensions and ap- 
plications. Write 
today. 
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corrosion resistance, teflon char- 


] 
acteristics, pressure, vibration, tem 
perature and torque. Stainless steel 
screwed unions are available for 


heavy duty applications featuring 
teflon ring reinforcement for the FLUID METERING PUMPS 
tapered metal sealing surface Positive Displacement Rotor Type. For Industrial Applications, 


Circle 235 on Reader Service Card Aircraft Anti-lcing and Aircraft Fuel. 


AIR CYLINDERS .. . non-rotat 
ing type are illustrated and de- 
scribed in Catalog No. 110 issued 
by The S-P Manufacturing Cor- 
poration. Cylinders are designed to 
meet JIC standards in all respects 
Features include floating cushions, 
brass tubes to prevent corrosion, 
removable bronze cartridges con 
taining wiper and rod packing and 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 


cold rolled steel end plates. Units filling the cavities formed by the three lobes of the rotor. This 


are available in 21 models, ranging fluid is sealed within these small cavities until it is forced through 
from 1-1/2 inch through 14 inch the two outlet holes by the floating blades. The flow may be 
in bore sizes on prompt delivery kept uniformly divided through two outlet ports, or may be 
In its 12 pages the catalog gives , 
complete engineering data on the combined internally for passage through a single port. 
company’s line of standard air 
cylinders, valves and accessories 
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SUPER PRESSURE TUBING... 

designed for safe service at pres- 

sures up to 100,000 psi is described 

in Data Memorandum No. 22 pub- 

lished by Superior Tube Company 

Manufacture of the tubing is de- 

scribed and a table is given of 

minimum bursting pressures. An- 

other release, Data Memorandum 

No. 1, lists 121 metals and alloys 

used in producing standard and 

special small diameter tubing. The 

analyses are given in several groups 

for convenience and are identified 

as standard or special. 

Circle 237 on Reader Service Card 
Compact « Light Weight 

TIME DELAY UNIT .... solenoid | Send for Weldon Manual and Catalog with detailed 


actuated and pneumatically timed specifications and installation drawings, covering the 
is illustrated and described in Bul- full range of Weldon pumps in various capacities. 


letin SR3 released by AGA Di- Specify your requirements. 


vision, Elastic Stop Nut Corpora- 
tion of America. The Agastat is a TH 
reliable and efficient instrument Pe x eg. 


for introducing a time delay into 3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 


Continued on next page 


. . « 
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HIGH TORQUE 


AND 
LOW SPEED 


HYDRAULIC PUMP-MOTOR 


ft Inyoroved INDUSTRIAL SERVICE 


Designed by the same engineers 
who developed the famous Roper 
Rotary Pumps, the new Roper 
Hydraulic Pump-Motors operate on 
the same principle using two equal 
size, smooth-running gears in a 
precision-fitted case. These units offer 
low-speed and high-torque (much 
needed in the hydraulic field), and 
their versatility finds them well-suited 
to heavy-duty service within their 
operating range. They run equally well 
in either direction both as pumps or 
motors ... they can be direct- 
connected without speed reducers, 
thus conserving space .. . they are 
ne : easily installed, easy to operate, and 
? are long on economy. Perhaps you 
<a 1600 SERIES have equipment that can be further 

: ; improved with a Roper Hydraulic 

Pump-Motor. Send for all the facts 
today. 


a 


PERFORMANCE CHARACTERTISTICS 

Available in foot and flange mounted models. Recommended speed range 
on larger sizes is from 200 to 800 RPM with pressures to 800 PSI In this 
range, Roper units require from 7 to 40 GPM flow and will develop up to 
11.5 HP output at maximum speed and pressure. Smaller sizes may 
operated up to 1200 RPM and up to 800 PSI which will require a flow 
of 16 GPM to develop up to 5 HP. 


SEND FOR BULLETIN 22 i: {e} >) 4°. 


eee 


Kola ty Fiumyps 


GEO. D. ROPER CORPORATION © 7!! Blackhawk Pork Ave., Rockford, Ill. 
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circuits for pneumatic and hydrau- 
lic applications. It is readily ad- 
justable, recycles instantaneously 
and extremely flexible in applica- 
tion. Constructed with few moving 
parts, the unit consists of a pneu- 
matic timing head, a solenoid as- 
sembly, a switch and terminals. A 
special diaphragm and cap encases 
the head in which the air used for 
timing is recirculated, making the 
timing chamber dustproof. Switches 
are made for continuous AC duty 
and continuous or intermittent D¢ 
service. There are two basic types 
Time delay starts in one type when 
the coil is energized, and in the 
other when the coil is de-energized 
Typical application wiring dia- 
grams are given in the bulletin 
with description and specifications 





on the two types 
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PORTABLE FILTER UNITS... 
for servicing industrial oils and 
solvents are described in a bulletin 
from Mayhew Products Company 
Information and specifications are 
given for three portable models 
which handle from 31 to 20 gpm. 
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NEEDLE VALVE .. . with inter- 
changeable stem plugs for universal 
service is manufactured by Hoke, 
Incorporated. Details and specifica- 
tions are given in Bulletin 360 
Series. Designated 360 Series 
Union Bonnet Globe Valve, the 
unit is designed for difficult and 
widely varying operating condi- 
tions from vacuum to high pres- 
sure, or distilled water to corrosive 
fluids. It is made of stainless steel 
bar stock. The non-rotating, re- 
placeable stem plug is available 
with flat Teflon disc or stainless 
steel blunt point for long service 
life. Valve is for service up to 
3000 psi and temperatures from 
60-degrees to 450-degrees F 
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CLAMP COUPLINGS .. . for 
hydraulic hose assemblies up to 
5000 psi working pressure are 
available from Eastman Manufac- 
turing Company. New interlock 
clamp couplings provide positive 
positioning through accurate ma- 
chining of the clampand insert. Out- 
side rib of clamp is locked between 


APPLIED HYDRAULICS 





the collar and hex of the insert 
before tightening. Accurate loca 
tion of the clamp over the insert 
assures alternate mating of the 
barbs of the insert with the circular 
ribs of the clamp. The hose is 
uniformly compressed into each 
alternating recess increasing hold 
ing power and preventing pinch- 
ing of the hose. Bulletin No. 40 
gives specifications and descrip- 
tion of the standard sizes of clamps 
and inserts available with diagrams 
showing the interlocking feature 
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PRESSURE REGULATORS... 
providing controlled output pres- 
sures practically independent of 
variations in flow and supply pres- 
sure are manufactured by Moore 
Products Co. Bulletin 4003 gives 
specifications, illustrations and a 
schematic drawing of Series 40 
units. These regulators are pilot-op 
erated and use the pneumatic “null 
balance principle to hold set pres- 
sures constant. Units are actually 
self-contained pressure controllers 
since the main valve is operated by 
pneumatic functioning of a mea- 
suring nozzle. Graphs are provided 
in the bulletin giving the effect of 
flow changes on the regulated pres- 
sure for various models 
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CLUTCHES AND COUPINGS 
+ « « for every purpose are man- 
ufactured by The Hilliard Cor- 
poration. A new series of bulletins 
gives detailed information and 
specifications on their line of single 
revolution, centrifugal, over-run- 
ning, slip and friction clutches and 
couplings Illustrations, Cross-Sec- 
tions and charts give complete de- 
scriptions of the units 
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SAFETY VALVES .. . for air- 
operated equipment are manufac- 
tured by Acme Register Company 
Units are made in seven sizes from 
1/4 to 2-inches for pressures up 
to 3,000 psi. Valves function at any 
angle but horizontal positioning is 
recommended. Bulletin covers 
necessity for safety valves to pre- 
vent whipping air-lines and check 
wasting of air which puts an un- 
necessary drain on compressors 
These valves feature a small bleeder 
port which forces water and grit 
from the lines before they are 
connected. Action of the ball is 
governed by the velocity of air 
passing through the hose. As a re- 
sult air escaping through faulty 
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equipment is quickly detected 
Cross-sections are given showing 
the valve in operating and checking 
position 


Circle 244 on Reader Service Card 


UNIONS AND FITTINGS... 
manufactured by Eastman Manu 
facuring Company for hydraulic 
hose assemblies are described in 
Bulletin 500, Section 5. A nom- 
ographic chart is included for rapid 
determination of proper hose size 
for flow in gallons per minute and 
velocity in feet per second. Spec- 


ifications are given for the line of 
adapter unions for hose assemblies 
and reusable couplings and auto- 
motive tube fittings, hydraulic tube 
fittings, bulkhead O-ring adapters 
and miscellaneous adapter unions 
Use of these straight and angled 
adapters and adapter unions per- 
mits positioning of hose before 
tightening, eliminating tortional 
strain. Units are machined out of 
steel or brass bar stock and forgings 
and steel parts are plated 
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Continued on next page 


Good Design Deserves... 


[B]/H]/E|/W| Custom-Built 


HYDRAULIC CYLINDERS 











schedule. 


BHEW custom-built hydraulic cylinders give 
dependable operational performance wher- 
ever they are used. These efficient, close-tol- 
erance cylinders require minimum mounting 
space; their cost is reasonable; there is no 
charge for tooling. BHEW builds cylinders 


to meet your specifications, delivers them on 


BHEW CYLINDER FEATURES: 


Standard and special designs available. * Double 
or single acting and telescopic. * 1'/2" to 8" bore. 
* Strokes up to 156". * Smallest possible O. D. 
and retracted O. A. length. * Oil cylinders with 
1,500 psi or 3,000 psi working pressure, pneumatic 
up to 150 psi. * Cup-type, ring-type or O-ring con- 
struction. * Choice of mounting. 





1. Honed steel cylin- 


der. 


2. Full double-sealing 


Our engineers will be hap- 
py to work with you on 
any cylinder problems you 
may have. Without charge 
of course 


“U" cup packing. 


Furnished in a wide va- 


riety of mountings and 
anchor brackets. 


Send us specifications of 
our requirements, for 
il information. 


* ST. JOSEPH, MICHIGAN 


HY EW BENTON HARBOR ENGINEERING WORKS, INC. 
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' > . disassembled without disconnecting 
| se] il | | { (: I’ al il I’ 0 / piping. Rotor housings, pump and 
. 4 motor parts and complete pumps 

B and motors are carried in stock 

fg continued / Standard models operate at pres- 


sures up to 500 psi, brake horse- 
power up to 60 and can be direct 
HYDRAULIC FAN DRIVE... parts. Motors and worm gear speed connected to machines operating at 
for air-cooled heat exchangers and reducers for the hydraulic fan 3600 rpm. Complete specifications 
cooling towers is described in The drive are mounted and aligned on are given in the bulletin with il 
De Laval Steam Turbine Com common bedplates with the pumps, lustrations and a cutaway of the 
pany’s new Bulletin 3009. Unit pillow bearing assemblies and hydraulic motor 

features unusual simplicity of de driven sheaves. Pump and motor ee ae a a 


sign, having only three moving parts are interchangeable and easily 








HOSE AND COUPLINGS... 
for service up to 18,000 psi are de 
scribed in Imperial Brass Manufac 
turing Company's Bulletin No. 30 
30-B. Complete specifications are 
given for reusable couplings, cotton 
and rubber-covered single and 
double wire braid hose and fit 
tings. The line offers a wide variety 


aA eel ate ” | of end couplings and adapters to 


cover a wide range of applications 


m | eliminating large inventories of 

fe} L cy LTE R — | hose assemblies and couplings 
“i | Couplings offer additional econo 

- oe mies with their reusable feature 
with + They are designed to connect di 
" rectly to standard 37-degree JIC and 

4 45--degree SAE tube and pipe fit 

Monel Metal Insert tings, eliminating the need for 
adapters in many installations. Di 

rections for assembling the various 


Reservoir Type for P | pictures showing the procedures 
“Hydraulic and Oil | . | Circle 247 on Reader Service Card 
Re-circulating Machinery t ® § BELLOWS DESIGN GUIDE... 


contains valuable information on 

applications, design considerations 

EASY TO INSTALL—EASY TO CLEAN and standards for metallic bellows 
; New 20-page Catalog No. 155 has 

LONG LIFE—LOW COST—SIZES AND just been released by Flexonics Cor 
SCREENS TO FIT YOUR NEEDS poration. This guide gives specific 
details on using bellows manufac 


* ONLY THREE PARTS tured from various materials. Pic 


tures, tables and charts implement 


*& MEETS J.1.C. STANDARDS the written data to adequately de 
¥& GREATER FILTERING AREA scribe metallic bellows and their 


uses 


* SPECIAL TRAP-WEAVE MESH Circle 248 on Reader Service Card 


Specially woven MONEL wire cloth 
and a new method of compact corru- 
gation, gives triple protection with less 
space than other filters of like capacity. 
I'rap-weave mesh stops thin, elongated 
particles with NO loss of efficiency. 

Non-corrosive, non-toxic materi- 
als throughout. Easily cleaned with an 
ordinary brush 


GAUGE PROTECTION ... is 
provided with check and relief 
valves manufactured by Circle Seal 
Products Co. Inc. Complete pro 
tection is insured against over 
pressurization, unusual surges or 
mishandling of pressure circuits, 
with leak-proof sealing and ac- 
‘ curate cracking characteristics of 
Write for descriptive circular. these valves. Loss of liquid or gas 
is avoided and personnel are not 
exposed to blasts. Further details 


{ d information available on te- 
[CAPITAL ENGINEERING & MFG. CORP. and information available on 
5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS Circle 249 on Reader Service Card 
Circle 23 on Reader Service Card APPLIED HYDRAULICS 
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i) manifold 


We are Drilled Manifold Spe- 
cialists! We can manufacture to 
your specifications . . . or design 
special manifolds to fit your needs 
Will accommodate from ‘%”" to 
114" valves 


Drilled manifolds of solid ground 
steel offer such advantages as 


@ LOWER COST 

@ COMPLETELY LEAK-FREE 
@ MORE COMPACT 

@ BETTER APPEARANCE 

. 


EASY VALVE SERVICING Send for FREE Booklet 


SRS TUL at Eth 14253 W. 11 Mile Rd. —Oak Park, Mich. 








es “(ale 











Announcing— 


A NEW GRESEN VALVE 
Zaesas. With FLOAT Position 


le) tal 
TV H YAY USE A Two Spool Directional Control 
—— W/Fioat For Parallel Application 


FEATURES: Detent in Float Position—Self Center- 

ing From Power Positions—Fully Balanced—Relief 

Valve Has Replaceable Hardened Seat—tTripod 

Mounting Feet—Smooth Positive Throttling Action 
Hardened and Chrome Plated Spools. 


SPECIFICATIONS: Capacity 20 GPM (at 20 Ft/sec- 


onds)—Maximum Pressure 1500 PSI—Parallel Ap- 
plication—Shipping Weight 22-1/2 Lbs. 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-106 Minneapolis 11, Minn. 
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Linear VEE-DAM rings 


Here's the revolutionary, split-V-Ring design that 
makes other hydraulic packing obsolete! Linear 
VEE-DAM Rings assure absolutely leakproof per- 
formance—even without precise fitting. 


% Sturdy rubber dams (A) hermetically seal off 
center groove sections when rings are stacked 
together... eliminate labyrinth flow. External 
abutments (B) provide stabilizing support and 

prevent lateral leakage. Even when gaps occur 
at ring joints, fluid can't leak past VEE-DAM Rings. 


% Save on installation and maintenance... reduce 
down time, with Linear VEE-DAM Rings—a real 
achievement in hydraulic packing design! They're 

available in a variety of compounds to meet 
extremes of pressure and temperature. Get the 
facts now. 


PERFECTLY ENGINEERED PACKINGS 
Li rte try aN 
LINEAR, Inc., STATE = & LEVICK ee PHILADELPHIA 35, PA 
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MPACT 
UMPS 


“BUILT-IN” USE 


“One-way” Flou 


Re gardl; ss 
of Shaft 
Rotation 


Brown & Sharpe 
Automatic-Reversing Vane Pumps 


Here are the compact, convenient lubricating pumps 
for integral-mounting on machines or mechanisms that 
reverse. Brown & Sharpe Automatic-Reversing Vane 
Pumps continuously, automatically, discharge lubri- 
cant in one direction— regardless of shaft rotation. Di- 
rection of discharge can be easily changed in the field. 
Brown & Sharpe Automatic-Reversing Vane Pumps 
are available in the following models: 1. Stripped 
Pump without housing. Offers minimum projection 
from machine surface . . . for use when suction and dis- 
charge ports can be designed into machine. 2. Stripped 
Pump with housing. For use when ports cannot be 
designed into machine; or when outside piping is 
desirable. 3. Complete Pump. Three pump sizes cover 
most requirements: 244 gpm, 5 gpm, and 1114 gpm, 
at 0 lbs. pressure and at 1140 rpm. For complete design 
and operating details, write for Catalog. Brown & 
Sharpe Mfg. Co., Providence 1, R. I., U. S. A. 
Buy Through Your Local Distributor 
IBS 


Brown & Sharpe 
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Now?! war stock Brass 


HOSE FITTINGS That Give You 
Maximum Flow of Air and Water 


Service Mfg. & Supply Co. J.1.C 

union type fittings are available 

with 37° flare adapters—elbows 

are 45°, 90°, in standard and long ic. 
lengths. All fittings are wide Union type 
aperture and machined from 

top quality bar stock. This gives 

you non-porous and maximum 

flow fittings 


Special Design—Designing and 
manufacturing special fittings 
to your prints is our specialty. 
In addition, our complete stock 
of non-porous wide aperture 
standard fittings will serve your 
normal needs 


Short-Runs— Designing and 
manufacturing short-run orders 
is also a specialty of Service 
Mfg. & Supply Co. Fittings 
range from any length elbows to 
special “Y”’ fittings. Write today 
for catalog 


“Y" fittings — Standard 
stock or designed from 
your prints. 





Jobber and agent inquiries invited. 


Service Mfg. & Supply Co. 


315 East State Fair Detroit, 3, Mich TWinbrook 3-6565 


THERE 1S NO SUBSTITUTE 
FOR Ree Ree’ BRe8. Ec 


@ Only *Plastic Lead Seal assures you a seal 
that will last as long as the connection itself. It 

is ideal for water, oil, gas, steam, refrigerants, 
chemicals and petroleum products at temperatures 
as high as 500°F., pressures to 6000 psi 

Because PLS remains plastic at all times, it 
gives permament assurance against leakers — 
regardless of vibration, expansion or contraction 

yet permits easy disassembly of connections, 
even after years of service. 

It’s economical to use PLS on pipe 
joints, plugs, screwed fittings, flanges 
and gaskets — because it takes less 
to make a perfect seal 

PLS is easy to apply . . . and it’s easy 
to try! Just send for a free sample 


6405 Ockton Street, Morton Grove, Iilineis, (Chicago Suburb). /n Conodo Crone 


Packing Co., itd., Hamilton, Ont 


CRANE PACKING COMPANY 


Available in 1-lb. cons 
(brush top or friction), 4-02 
plastic tubes, 5-Ib. cans, 15 
ond 28-Ib. poils and 8 5-ib. 


drums 
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continued 7 


CONSTANT DELIVERY PUMPS 
- « « for pressures up to 3000 psi 
are described in Bulletin 4600 re 
leased by The Oilgear Company 
Construction, operation, speeds, 








capacity and pressure ratings are 
given for 21 different sizes of con- 
stant displacement radial piston 
pumps from 4 to 150 hp. These 
units feature custom-built reservoir 
paks. Standard small reservoirs or 
large motor base reservoirs are 
available. These pumps can be used 
individually on small and medium 
presses, calender hold-down sys- 
tems, and with variable displace- 
ment motors to provide variable 
speed constant power drives. II- 
lustrations in the bulletin show 
pumps connected to double-end 
electric motors, in a 3-motor in- 
stallation, in a valve distributing 
block operating leveling cylinders 
on large shovels and other appli 


cations 
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AIR CYLINDERS... with valve- ® 
in-head feature are described in - 
lircerature of the A. K. Allen Co 


Information and specifications are 


given on five type “A” models | i§ America’s most copied packing... 


with the 4-way built-in valves 
Models are single and double BECAUSE it is designed for practically every piston and rod 
solenoid, air pilot-spring return, BECAUSE it can be supplied with rock-hard adaptor rings 
dole plo: we bead peed BECAUSE It has plymersaturted abr 

; sega BECAUSE it has precision trimming 


replac ement part numbe rs 
BECAUSE it has proper interference for automatic sealing 
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No matter what your hydraulic ap- R/M MAKES A COMPLETE LINE 
FLOW METER .. . designed fo t- : ; 
sng lng plication, you will get better sealing OF MECHANICAL PACKINGS 


precise flow measurement and 
with R.M Vee-Flex. The back-_ R/M’s line of molded 


evaluation of aircraft and auto- reba ; 
motive components is described in ground of this packing is top-flight "YSrovlls ané pneumatic 
: packings includes: 


Fischer & Porter's Catalog 10-A-34 23] -ngi sring combined with 
Otlerian biat ' +r design engineering VEE-FLEX PACKINGS 

ae ag Ne Wide Fane superior molding techniques. The veg square PACKINGS 
and low pre ssure drop I igure 164 result is a self-sealing, self-adjusting HOMOGENEOUS VEE- 
Multi-Stage Flowrator Meter is ; : : - 

; packing that will always give you INGS 
available for laboratory use. De- ’ FABRIC PISTON CUPS 
. a perfect seal—even at pressures in 


signed to meet military specifica- ‘ 
tions, the unit has the latest devel- excess of 6000 psi. For complete information, send for booklet 


opments in hydraulic and construc- 
tion features, including self-con- 


tained piping, vents and valves 
One to six stages may be installed PA Cc K i | 
and flow measurements are possible 


from 5 to 100,000 pounds per hour RAYBESTOS MANHATTAN INC 
’ e 


with low pressure loss and accuracy 


of 1/2 of 1 pencont of How sane PACKING DIVISION, PASSAIC, N.J. 
Included in the bulletin are sizing MECHANICAL PACKINGS AND GASKET MATERIALS 
chart for the different floats, a 
chart of meter dimensions and a 

















: Conn.; Manheim, Pa.; Passaic, N.J.; Neenah, Wis.; No. Charleston, S.C.; Crawfordsville, Ind.; 
chart showing types of piping FACTORIES Hsin <b henge a 
arrangements and dimensions RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles * Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels ¢ Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch 
Circle 252 on Reader Service Card Facings « Laundry Pads and Covers « Bowling Balls 
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Richard R. Kesti 
Valvair Corp. 


Fred M. Mahan 
Ross Heat Exchanger Division 


Richard P. Hempel 
Dollinger Corporation 


g 


~ ee 


. 


| Industry 


News about people, manufacturers and sales organizations / 


Richard R. Kesti has been ap- 
pointed chief engineer for Valv- 


air Corporation and Sinclair- 
Collins Valve Company, and will 
head the general engineering divi- 
sions of both companies. Kesti 
formerly was group engineer in 
charge of missile valve and control 
component design and develop- 
ment at Chrysler Corporation, and 
design engineer in the missile 
valve and control component sec- 
tion of Redstone Arsenal, Hunts- 
ville, Alabama. He is a mechani- 
cal engineering graduate of Michi- 
gan College of Mining and Tech- 


nology. 


Ross Heat Exchanger Divi- 
sion of American-Standard has 
opened their new southeastern 
office at 522 N. McDonough St.. 
Decatur, Georgia. Fred M. Ma- 
han is manager of this new sales 


engineer ing of fic cS. 


Najeeb E. Halaby has been 
appointed as vice president in 
charge of company development 
for Servomechanisms, Inc., His 
responsibilities in the newly-cre- 
ated position will include the study 
of new areas of business activity 
for the company with a view to- 
ward its future diversification and 


expansion. 


Richard P. Hempel has be- 
come manager of liquid filter sales 
for the Dollinger Corporation, 
Rochester, New York. Hempel 
formerly was an industrial engi- 
neer at Eastman Kodak Company. 


7 


ka 





An addition to the plant of the 
Ajax Flexible Coupling Co.. 
Inc. in Westfield, N. Y. will dou- 
ble the production of the com- 
pany’s products. Located on the 
company’s 22 acre site, the new 
one floor structure will include the 
newest machinery for efficient 


straight-line production. 


Walther H. Feldmann, ex- 
ecutive Vice President of Worth- 
ington Corporation, has been 
elected a member of the Board of 
Directors. Feldmann is also Board 
Chairman of Electric Machinery 
Mfg. Co., a subsidiary of Worth- 
ington. 


a G. Morris has heen ap- 
pointed distributor for Sprague 
Engineering Corporation and 
will cover northern Ohio. A, M. 
Seriba is north~ 1 Illinois repre- 
sentative and operates as the 
American Fluid Power Com- 
pany. 


The Denison Engineering 
Company, a wholly owned sub- 
sidiary, has become a division of 
the American Brake Shoe 
Company. Main offices are in 
Columbus, Ohio. Denison operates 
two plants, one in Columbus and 
one in Delaware, Ohio. W. C. 
Denison remains as president, 
F. C. Norris continues as vice 
president and general manager 
and E. L. Fouse becomes a vice 
president. 


Continued on page 158 
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AIR-MITE AIR CYLINDERS 


Coal” CA omgoacl. Ppwerlid 


AIR-MITE Cylinders—made in single 
or double acting series—in 4 mounting 
types, are high quality cylinders at 2 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability 
and long life. Write for complete 
catalog and prices " 


Vertical 
Thrust 


1. Ground and 
polished steel ram 


2. Brass, true- 
bore cylinders 


High strength 


eluminum alloy 


4. Bronze oilless 
ram bushing 


5. Five steel 
tle rods 


6. Bross hose 
stems 


Clevis 
Mounting 





2 
KPREA 


4 Mounting Types 


Parallel 
Thrust 


WWI SS ine 


4415 W. CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 
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Announcing 
STEAM HOSE SWIVELS 


Mayson has solved the problem of steam hose 
breakage with a swivel having Teflon packings 
and Teflon bearings. There is no rubbing 


metal contact. 

For users of platen presses, drum driers and cal- 
enders we have good news. 

Any Mayson distributor can help you on this item. 
Write for complete catalog. 


MAYSON MFG. CO._ 


4332 HORATIO STREET e 
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DETROIT 10, MICH. 


ARR OW 


AUTOPNEUMATIC 
CONTROL 


for Complete Conditioning and Control of 
Compressed Air for Powering Pneumatic 
Tools —Cylinders—Valves and Appliances. 


PIPE LINE 
SIZES 


AQUAMATIC 
DRAIN TRAP 


e Automatically Drains Out CollecteJ 
Moisture in Filter Bow! 


Visible Operation 
Non-Corrosive Parts 
Stainless Steel Valve 
Double Sump Action 
Valve Prevents Air Locks 


Adaptable to Any Make Filter 
with Ye” NPT Drain Cock 


Can Be Connected to Floor Drain 








QUALITY of PRODUCTS 
SERVICE to CUSTOMER 
RELIABILITY to INDUSTRY 
Has been ARROW POLICY 
Sinee 1914 





ARROW engineers and field 
consultants at your service. 


Catalog and engineering data on request, 


A ROW 0013. INC. 


1902 5. KOSTNER AVE. * CHICAGO 23, 
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Post Scripts Al Industry 
J continued Pi 


Bay Rubber and Plastics and service manager will be John 
Corporation announced the H. Baer. In the Detroit regional 
opening of the new offices and industrial products sales office, 
plant of their Oh*o O-Ring Divi Robert G. White has become 
sion at 13110 Enterprise Avenue, application engineer. Robert G. 
Cleveland, Ohio. Harte has been named applica- 

tion engineer for the company’s 








LeRoy D. Taylor 
: Rig. Vickers, Incorporated 
Summit. New Jersey district sales 
James P. Malmstrom was ap- office. 
pointed vice president of United 
Aircraft Products, Ine. He will 


continue as director of operations 


These announcements’ were 
made by Vickers Incorporated: 
Gerhard Reethof has been 
named chief of research and Le- 
Roy D. Taylor as assistant chief 
engineer for Vickers, Detroit 
Ray C. Conner assumes responsi 
bilities as general manager of the 


ec oO 0 e ) slo ! Je- 
new Automotive Division in I Gerhard Reethof Ray C. Conner 
troit. Assisting Conner as sales Vickers, Incorporated Vickers, Incorporated 


DINOSAURS 
WERE 
SISSIES 





THIS AUTO FLOOR TYPE Forging Manipulator handles 6-ton carbon 
steel forgings as if they were playthings. And that’s only natural, for 
Salem-Brosius, Inc., of Pittsburgh, engineered and built the 
manipulator to do a specific job...and powered it with 
a Hele-Shaw pump and a Hele-Shaw hydraulic 
motor. Salem-Brosius has had many years’ 
experience with Hele-Shaws and 
thoroughly knows their out- . 
standing efficiency and P > : J ib. ca 
economy. . “a mT pee, Forgin 
Hele-Shaw pump is a GP Canadian. foundr 
radial-piston variable dis- ’ & Forge Co., Welland, 
placement fluid power gen- —, tn hes d by 
erator for pressures to 3000 Benj. Lassman & Son, 
p.s.i, Discharge can be varied Glenshaw. Pa. 
from zero to maximum, and 
can be reversed instantly or 
gradually. 
When ordering variable dis- 


placement hydraulically-operated 
equipment, ey Hele-Shaw for — 
top dependa wY Write for full in- 


formation. Or, if you need a pump for constant COMPANY 

displacement from 3 to 100 g.p.m., ask about the DEPT. P-141, WHEATSHEAF LANE & SEPVIVA ST., PHILADELPHIA 37, PA. 

AE Hydramite. Conadian Subsidiaries: Afliated Engineering Corporations, Ltd. 
Montreal, P.Q.. . . Bawden Industries Ltd., Toronto, Ont. 


AE products are: Taylor, Perfect Spread and Vibra-Grate Stokers, Hele-Shaw and 
Hydramite Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers, Marine Deck Auxiliaries. 
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MARSHALLTOWN 


THE RIGHT GAUGE 
FOR YOUR - 
SPECIFIC 


PRESSURE 

VACUUM 

COMPOUND 

ALTITUDE 
COMBINATION 
DIAPHRAGM 
HYDRAULIC 

AND SPECIAL PURPOSE 
GAUGES 


* Available in a wide variety of 
general purpose and special pur- 
pose gauges in pressure ranges to 
meet your specifications in every 


DIAL THERMOMETERS particular. 


WRITE TODAY FOR 


(Vapor Tension 
COMPLETE INFORMATION 


or Bi-Metal) 


MARSHALLTOWN 
MANUFACTURING CO 


800 EAST NEVADA ST 


Marshalitown 4, lowa 


NOPAK Hydraulic Cylinders 


in 3 Classes of Construction 


For the Efficient 
Application of 
Fluid Power 


NOPAK Cylinders for oil or 
water hydraulic service at 
line pressures from 450 to 
2000 PSI are available in 3 
classes of construction to 
meet your varying needs 


“LASS 3 — Square Head 
vith Tie Rods — Latest ad 
dition to the NOPAK Cyl 
inder line .. . Compact con 
struction with square heads 
of steel plate. Honed steel 
tubing. Nominally 1000 PSI 
—to 1500 PSI in the smaller 
diameters. Dimension Data 
Sheets now available 


CLASS M— Mill or Mine Type 
-— Rugged steel tubing with 
welded flanges eliminates tie 
rods. Heads attached to 
flanges by cap screws or thru 
bolts. Recommended for all 
heavy duty applications at 
line pressures up to 650 PSI 

Write for Catalog 101 


CLASS 4 — High pressure 
Hydraulic — Heavy honed 
steel tubing with lock-ring 
flange. For oil or water hy 
draulic service at pressures 
to 2000 PSI. Write for Cat 
alog 104 


CLASS 3 


CLASS M 


Representatives in 
Principal Cities 


GALLAND-HENNING NOPAK DIVISION 
2743 SOUTH Jist STREET ° MILWAUKEE 46, WISCONSIN 


NOPAK 


VALVES and CYLINDERS 


for AIR and HYDRAULIC SERVICE 
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+ Jnnowumcnd 
SEALOL 
ic products 


New 
Hydraul 


JOINTS BULLETIN 14 
BALANCED PRESSURE + LOW TORQUE + LEAKPROOF 
PRESSURES: Steam to 150 PSI — Fluids to 350 PS! 
SPEEDS to 1750 RPM 
TEMPERATURE to 425°F 
DESIGNED FOR VACUUM 
SERVICE 


SWIVEL 
JOINTS 


BULLETIN 15 
LIQUIDS * VAPORS + GASES 
PRESSURES to 3500 PSI 
TEMPERATURE to 350°F 
AIRCRAFT & INDUSTRIAL TYPES 


CHECK 
VALVES 
BULLETIN 16 
VAPORS * LIQUIDS + GASES 
PRESSURES to 3000 PSI 
TEMPERATURE: —65° to +350°F 
LOW PRESSURE DROP + FULL FLOW 
POSITIVE CHECKING 
AIRCRAFT & INDUSTRIAL TYPES 


Sealol combines years of experience in mechanical sealing 
and hydraulics engineering to meet industry's demand for 
dependable fluid transfer devices. SEND FOR DESCRIPTIVE 
BULLETINS. 


SEALOL CORP 
181 POST ROAD, PROVIDENCE 5, R. I. 


Boston * New York City * Philadelphia * Washington * Buffalo * Pittsburgh 
Cleveland * Greenville,S.C. ¢ Milwaukee * Chicago 
Kansas City * Tulsa * Denver * Los Angeles * San Francisco * Toronto, Canada 


Jacksonville «¢ 


BALANCED PRESSURE SEAL 
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ready-made to your specifications 


GAR HYDRAULIC RESTRICTORS 


Whatever your restrictor requirements, chances are Gar already 
has units with the characteristics you're after. Gar hydraulic 
and pneumatic restrictors come in one-way and two-way types, 
and just about every other type, size and rating you can 
imagine. But, should you ever ask for special characteristics 
in pressure, flow, weight, temperature or envelope size that 
aren’t standard at Gar, you'll never know, because we'll produce 
what you need in the same short delivery time, at the same 

low pric e. 


Some extras that might interest you, too, for special applica- 
tions are self-cleaning designs that work, and electroformed 
orifices that are unique for highest precision and absolutely 
identical flow characteristics. 


But right now, the important thing is to call Gar. After that, 
you can leave the rest up to us. 


RESTRICTORS * REDUCING VALVES * RELIEF VALVES * FILTERS * SNUBBERS 


To cover a full range of temperatures, pressures, sizes 


PRECISION PARTS, INC. 


3 LUDLOW STREET, STAMFORD, CONNECTICUT 


Gerotor May Corporation is 
constructing a new plant and office 
building on a 26 acre site in Ow- 
ings Mills, Maryland. The one- 
story structure will comprise ap- 
proximately 64,000 square feet. 
The entire plant, expected to be 
ready by December, will be oper- 
ated on an in-line produc tion basis 
using high-speed, high-production 


machine tools. 


Andrew B. Huntington has 
been named chief engineer of 
Ross Operating Valve Co. of 
Detroit, Mich. He joined the com 
pany in 1952 as manager of pro 
duction engineering. Huntington 


Andrew 8. Huntington 
Ross Operating Vaive Co. 


_has been a project engineer for 


U. S. Rubber Co. in Naugatuck, 
Conn., and assistant plant super- 
intendent of Lalance & Grosejean 
Manufacturing Co. in Woodhaven, 
N. Y. He is a graduate of Yale 


University School of Engineering. 


The Shenango-Penn Mold 
Company of Dover, Ohio has 
been consolidated into the parent 
organization, The Shenango 
Furnace Company of Pitts- 
burgh, Pa. As a result, the Dover, 
Ohio operation will be known as 
the company’s Centrifugally Cast 
Products Division. 


Lear Incorporated’s Lear- 
Romec Division at Elyria, Ohio, 
has constructed an addition to 
their plant which will increase its 
total space to nearly 74,000 sq. ft. 
The new addition houses an elec- 
tric motor production line as well 
as heat treating, testing and in- 


| spection facilities. 
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Racine Hydraulics & Ma- only BARCO offers both! 


chinery, Inc. announced the ap- 
pointment of Robert C. Tessmer 
as a sales engineer in its Hydrau- 
lic Division. Tessmer was former- 


ly associated with Nordberg Manu- STANDARD TYPES 


facturing Company of Milwaukee. 
=> 


PLANE SWIVEL SELF-ALIGNING 
JOINT — SWIVEL JOINT— 


360° rotation in a 360° rotation plus 
single fixed plane. 15° side flexibility. 


i ict 


Robert C. Tessmer 
Racine Hydraulics & Machinery, Inc. 


B. B. Flick, formerly lubrica- ° . 
Paget a divi- these 2 basic BARCO joints 
ia eon tansierel tebe ae | ~BFINgG flexibility unlimited 
burgh Steel Mill Division in to piping and tubing 


charge of sales and servic eC. 


Since 1941 Barco Swivel Joints SPECIAL DESIGNS 


Jas. P. Marsh Corporation ; ; 
and Flexible Assemblies have met 


has opened their New England of- 


fice at 27 Temple Street, Quincy, the precise requirements of in- Rem, (i 
Mass. Mansur Storrs is repre- flight and other types of mili- 
an B= 


sentative for Maine, Vermont. tary equipment . . . conforming 


New Hampshire, Rhode Island. 


-J-551: WING FOLD DRAULI 
Massachusetts and Connecticut. to MIL-J-5513A and other ASSEMBLY . 


and will operate from the new specifications. 


offi . . . . . 
= This wide experience is yours to 


call upon in the development of 

your particular project — aircraft, 

missile, track vehicle or special 

; . . DOUBLE HYDRAULIC JOINT 
installation—for hydraulic, pneu- ON MILITARY TANKS 
matic, oxygen, fuel, gas or liquid 

service. Barco Representatives 

are at your service in the speci- 

fication of standard or specialized 

adaptations of standard designs. 


TRUNNION JOINT LANDING 
STRUT ASSEMBLY 


i“ 


Mansur Storrs | 4A \ SEND FOR NEW 

Jas. P. Marsh Corporation -_ “4 CATALOG 269-A 

"fg, — gives details on Barco 
nan swivel joints and their * 

L & L Manufacturing Com- application to many 


pany of Van Dyke, Michigan has types of flexible AIRCRAFT BRAKE 
. assemblies. LINE JOINT 





opened new manufacturing facili- 
ties at 22349 Groesbeck Highway, 


iF st Det oit. Michig: ° 
: sane iat BARCO Serving Industry Since 1908 _ 


—_— ; i 
Continued on next page | MANUFACTURING CO., 532-M, Hough St., Barrington, Ill. AIRCRAFT DIVISION > 


November, 1956 Circle 15 on Reader Service Card 161 





Post Scripts Awl Industry 
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A. King MeCord has been G. H. Rearick, Milwaukee 
plant manager of The Babcock 
& Wilcox Company's Tubular 
Products Division, has been 








named president of Westing- 
house Air Brake Company. 
succeeding E. O. Boshell who has 
been serving as both chairman of named to the staff as company vice 
president W. J. Thomas. Norman 
E. Wenzel will succeed Rearick as 


plant manager. 


the board and president since 
1951. Boshell remains as chairman 
of the board. McCord has been 
president of the Oliver Corpora- 
tion since 1950, having served 

Automatic Switch Com- 
pany’s Pacifie Coast Factory 
Branch has moved to larger quar- 
ters at 1233 Goodrich Boulevard, 


this firm in various executive ca 


pacities since 1930. 


Los Angeles. California. 


Appointment of O. B. Wilson 
as vice president of the Brown 
Instruments Division of Minne- 
apolis-Honeywell Regulator Com- 
pany was announced. Wilson also 
continues in his current post as 


A. King McCord general sales manager for the divi- 
Westinghouse Air Brake 


Clamp tydraulically 


sion. 


aud $las 


Appointment of E. A. Williams 
as vice president and general man- 
ager of H. W. Loud Machine 
Works, Ine. has been announced. 
Williams comes to Loud after 


E. A. Williams 
H. W. Loud Machine Works, Inc. 
more than 14 years experience in 
top level planning and production 


at Lockheed Aircraft Corp. 


The Cross Company has 
named R. T. Johnstone as as- 
sistant sales manager. Johnstone 
joined the company in 1954. 


Continued on page 164 


hy Fabrication Costs / 


SIMPLE UNITS + INEXPENSIVE 
EQUAL PRESSURE AT ALL POINTS 
INSTANT CLAMP RELEASE 


NO DISTORTION 


For 
Milling « Grinding 
Welding « Glueing 

and every other 
clamping problem 


ral 
POWER JACKS 


LIMITED 


. LONDON + W.3 Tel: Shepherds Bush 3443 (4 lines) Grams Newsorber, Ealux, London 
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ALETTA RD.- ACTON 
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CLAMP 


TE MULTIPOINT 


Send for Publication No. F/243 











CIRCLE ee _— 


WITH ABSOLUTE LEAK-PROOF SHUTOFF 


AND “FINGER TIP" EASE CONTROL 
Circle Seal now offers a plug valve with entirely new design features! 
The ingenious use of three 
handle opens and closes with absolutely no effort. The unique design 


eliminates adjusting nuts and springs making the valve adjustment and | 


maintenance free for long service life. 
Wherever you use valves, specify Circle Seal — the finest quality. 


For detailed engineering data, write 


Circle Seal Products Co. 


Incorporated 


2181 EAST FOOTHILL BOULEVARD ° PASADENA, CALIFORNIA 


NEW POCKET MANUAL 
OF 
ARC WELDING 


AT A NEW LOW PRICE 


For Welding Supervisors and Foremen: 


Latest welding application data. Revised, pocket-size manua! 
is @ concise source of information for those responsible for 
maintenance and production welding operations. 





For Operators and Inspectors: 


An easy-to-read reference book that provides practical on- 
the-spot answers to many arc welding problems—!72 pages 
of necessary working information that can be used in every- 
day shop work. 


The Industrial Publishing Group 
812 Huron Road, Dept. AH 
Cleveland 15. Ohio 


Please send me copies of the POCKET MANUAL OF 
ARC WELDING at $1.00 each. 


Check or money order is attached 
NAME 
ADDRESS 


CITY AND STATE 
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“O" Rings positively prevents leakage. The | 


for Military Standard 


TEFLON SPIRAL 
BACK-UP RINGS 


specify FLUOROFLEX -T 
because... 


These rings are produced to military standard draw- 
ings MS 28782 and MS 28783 under exacting inspec- 
tion controls. 

Both tube stock and machined rings are individually 
annealed to relieve internal strains and to assure 
compliance with aircraft dimensional stability re- 
quirements. 

This quality controlled method of manufacture pro- 
vides rings with all properties certified* to AMS 
3651 specification. 

Rings are packed in protective telescopic containers 
on supporting mandrels to preserve shape and di- 
mensions to facilitate installation. 

Complete range of sizes for use with AN 6227, AN 
6230 or MS 28784 “O” rings. Send for data. 


*Photostatic copies of test reports are available upon request. 


@ DuPont trade mark for its Se resin. 
@Resistoflex trade mark for products from fluorocarbon re: 


RESISTOFLEX 


CORPORATION 
ROSELAND, WN. J. 
FACTORY WAREHOUSES: BURBANK, CALIF. + DALLAS, TEX. 
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Sumner L. Barton has been 
appointed sales engineer for Con- 
trol Engineering Company of 
Detroit. Barton will maintain a 
Chicago office at 6018 Longview 
Drive, La Grange, Illinois, han- 
dling sales for the midwest area. 


H. W. Loud Machine 
Works, Inc., Pomona, California, 
has named Nicholas M. Esposito 
to fill the newly created post of 
production manager. Esposito was 
formerly with Axelson Mfg. Com- 


pany s aircraft division. 


ACCEPTED... 


by the aircraft industry 


Tubing Seal Cap's metal closures, for fourteen years, 


have been the accepted standard in protecting hydraulic 


lines and components during handling, shipping and storage. 


Send for 
REVISED 
ILLUSTRATED 
CATALOGUE and 
PRICE LIST 


TUBING SEAL CAP, INC. 


808 W. Santa Anita, San Gabriel, Calif. 


Eastern Office 
428 New Center Bidg., Detroit 2, Mich. 


Circle 135 on Reader Service Card 


James W. Perry has been ap- 
pointed industrial application en- 
gineer for the Chicago District 
Office of Vickers Incorporated. 
He will provide design, develop- 
ment and application assistance 


James W. Perry 
Vickers, Inc. 

to users of industrial oil-hydraulic 
systems in the Chicago area. Per- 
ry was a sales representative for 
a manufacturer of metal finishing 
equipment before joining Vickers 
in 1955 in the main office sales 
department in Detroit. 


Parker Appliance Company 
has announced the appointment of 
two new distributors. Hydraquip 
Corporation, 6645 Navigation 
Boulevard, Houston, Texas will 
service the Gulf Coast area. Swan 
Engineering & Supply Co.. 
Ine., 3251 Fairfax Road, Kansas 
City, Kansas, will cover the Mis- 
souri-Kansas territory. 


Appointment of Phillip Hall 
as industrial sales promotion man- 
ager was announced by A, Sehra- 
der’s Son Division of Scovill 
Manufacturing Company, Ine. 
Hall was formerly a sales engineer 
for this division. 


Phillip Hall 
A. Schrader's Son Division 
Scovill Manufacturing Co., Inc. 
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. . . | 
Company’s Hydraulic Control 
Division now operates as Dynex, 


inc. with headquarters at 1500 : ae 
South Muskego Avenue, Milwau- 3 F 
kee, Wisconsin. The tradename | - yA Fy 

4 


“Blackhawk” will be retained. 


Blackhawk Manufacturing | BP 


I, 5. Ausdioccum is suk men- National offers you 

ager of Hannifin Corporation’s 

new Crown Products Division, 6 . 

reporting to O. J. Maha, com- T O-R 

in vice president. ( ssa prod- Oop e Lele ity Tale hy 
ucts are being offered through 

stocking distributors, including d d b| if 

J. N. Fauver Company. Inc., The 

Rucker eno ne Nielsen Hy. epen a 7 etal orm, 


draulic Equipment, Inc. 


delivered on time! 


Here’s the way National insures uniform high 
quality in National O-Rings: 

All ingredients are of highest quality, carefully inspected before 
6. & Andree compounding. Compounding is done under strict controls to 
Crown Products Division insure absolute uniformity of batches. Molding is done on mod- 

Hannifin Corporation . . s . ‘ . 
ern equipment by skilled veterans in O-Ring manufacture. Rings 
are given a complete precision trim, then complete inspection. 
Every precaution is taken to insure that no O-Rings with cuts, 

scratches or mold defects are shipped. 
A complete line of industrial O-Rings, including the new 
small cross-section rings, is available for prompt ship- 
ment from convenient warehouses. Prices are most 
competitive. Call the nearest National Applications 
Engineer and prove this to yourself! 


NAGISNAL 


OIL & GREASE 17.15) 


Oo. J. Maha 
Hannifin Corporation O-BINSS SmHmS 


Square D Company has 


named Walter Nollenberger | NATIONAL S EAL 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwood City, California 
Curcaeo, ILL Room 462, McCormick Building, HArrison 71-5168 
CLEVELAND, O. 210 Heights Rockefeller Bldg., YEllowstone 2-2720 
DsTRoiT, Micu 13836 Puritan Avenue, VErmont 6-1909 
; ; f ind ‘al INDIANAPOLIS, INDIANA .2802 North Delaware St., WAlnut 38-1535 
—_ — — FvisOr Of in ustria MILWAUKEE, WIS. 647 West Virginia Street, BRoadway 1-3234 
engineering in Royal Oak, Mich. | Newark, N. J. 1180 Raymond Bivd., Mitehell 2-7586 


manager of a new plant in Lexing- 
ton, Kentucky, and Stephen Ko- 
vach manager of an assembly 
plant in Atlanta, Georgia. Nollen- 
berger has been chief manufactur- 
ing engineer of the distribution 
equipment division and Kovach 
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DEVELOPMENT 


O R many development programs are among the most ad- 
vanced in the country. At Honeywell Aero, prospects for 
even greater progress are very real 


@ With many design teams working on a great variety of 
projects, we have exceptionally exciting opportunities to offer 
engineers capable of designing components and systems for— 
INERTIAL GUIDANCE ¢« DIGITAL COMPUTERS 
FLIGHT CONTROL SYSTEMS ¢« LIQUID MEAS- 
UREMENT SYSTEMS « VERTICAL AND RATE 
GYROS « STABILIZED PLATFORMS ¢ INLET AREA 
CONTROLS « JET ENGINE CONTROLS 


@® At Honeywell you'll head up your own task group. Drafts- 
men, technicians, model makers and evaluation engineers es- 
sential to the project will look to you for technical instructions. 


@ An engineering degree or its equivalent plus practical ex- 
perience with related or similar equipment ts required. 


CONSIDER 
THESE ADVANTAGES 


@ Minneapolis, the city of lakes and parks, offers you metro- 
politan living in a suburban atmosphere. No commuting. 


@® Your travel and family moving expenses paid. 


@ Salaries, insurance-pension programs, plant and technical 
facilities are all first-rate 


@ Honeywell, leader in control systems, manufacturers of over 
10,000 different products, offers unusual diversification and 
variety. A sound growth company, continually expanding, it 
offers permanent opportunity to you. 


WRITE TO US 


If you are interested in a career at Honeywell, call collect or 
send your résumé to Bruce Wood, Technical Director, Dept. 
T-8, Aeronautical Division, 1433 Stinson Boulevard, N.E., 
Minneapolis 13 


Honeywell 


|THE 


MARKET PLACE 


REPRESENTATIVES WANTED 

Haskel Engineering & Supply Co. 
of Glendale, California, Manufac- 
turer of Hydraulic Test Stands, 
High Pressure Pneumatic Test 
Stands, Environmental! Test Cham- 
bers, Pneumatic & Hydraulic Con- 
trol Panels and Consoles, Hydrau- 
lic Power Units, Hydraulic Presses 
and Machinery, and High Pressure 
Gas Booster Compressors, has 
many excellent territories open for 
active qualified representatives. 
We specialize in catering to the 
defense industry and would like 
representatives who are particu- 
larly active in that field in their 
territories. 
Write, giving details, to R. L. Hay- 
man, President, Haskel Engineer- 
ing & Supply Co., 1236 S. Central 
Avenue, Glendale 4, California. 





WANTED 
Your Surplus 
FITTING 


skes flared 


peria 


tiee 


World Wide Supply Co. 
3919 Lawrence, Chicago 25, Ill. 
Phone: INdependence 3-3925 


ENGINEERS ON SPEAKING 
TERMS WITH TOMORROW 


Some engineers think ahead so ha- 
bitually they very often lick to- 
day’s tough problem with “tomor- 
row’s solution”. Such are the en- 
gineers who put air through new 
paces at ROSS. As a result, their 
advance concepts in valving are so 
favored by industry that business 
continues to expand and so more 
men of the same caliber are needed. 
If you have the experience, practi- 
cality and vision to help design 
tomorrow’s AlRmation today, con- 
tact ROSS Operating Valve Com- 
pany—for home office staff work, 
at 120 E. Golden Gate, Detroit 3. 
Michigan—for field work, contact 
the Ross representative nearest 
you. 





Classified Adve..ising 
Rates: Cost of Position Want- 
ed Ad is $10.00 for the first 
inch, each additional line 90 
cents. Cost of all other classi- 
fied ads is $20.00 for the first 
inch and $15.00 for each addi- 
tional inch or fraction thereof. 
Rates for Display Ads in this 
section willbe sent on re- 





quest. 
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ENGINEERS! 
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solve problems in atomic propulsion 


WESTINGHOUSE now offers you 
immediate opportunities to 


Work in nuclear energy with 
the company that powered 
the Nautilus ... first atomic sub! 


NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 
just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 


increases. 


IMMEDIATE OPPORTUNITIES FOR: 


MANUFACTURING ENGINEERS — trouble shooters to 
work with subcontractors in solving production and 
other problems. Prefer experience with heavy-equip- 
ment fabrication, pressure vessels, or heavy welding. 


SEND YOUR Mr. John D. Batey, Dept. 141, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 
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DAVIS-STANDARD 
EXTRUDERS assure 
high velocity extrusion 
with maximum operat- 
ng efficiency. Fawcett- 
Finney engineers, with 
an intimate knowledge 
of the extrusion in- 
dustry’s needs and prob- 
lems, will be glad to 
confer with you to 
determine the most 
efficient installation for 
your operation 


THE GREER-MERCIER HYDRO-PNEUMATIC 
ACCUMULATOR can provide a smoother and 
more economical operation of hydraulic 


systems. A variety of sizes is available for a 


multiplicity of uses 


FAWCETT-FINNEY HIGH 
PRESSURE PUMPS for oil or 
water enjoy an enviable reputa- 
tion for efficiency and long 
service. The mobile type illustra- 
ted, is a single or two stage pump 
suitable for pressures up to 
5.000 P.S.1 


FAWCETT - FINNEY LIMITED 


BERKLEY STREET BIRMINGHAM 

In Association with FAWCETT PRESTON & CO LTD - BROMBOROUGH - + 

and FINNEY PRESSES LIMITED © BERKLEY STREET © BIRMINGHAM 1 

Telephone: MiDiand 3795-6-7 Cables: Finhyd Birmingham | 
A METAL INDUSTRIES GROUP COMPANY 


M 
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Ace Products Co. 

R. P. Adams Co., Inc. 

Adel Precision Products Division 
General Metals Corp. 

Aeroquip Corp. 

Air-Mite Devices, Inc. 

The Airoyal Co. 

Almar Hydraulic Valve Co. 

American Crucible Products Co. 

American Engineering Co. 

American Hollow Boring Co. 

Anchor Coupling Co., Inc. 

Arrow Tools, Inc. 

Automatic Switch Co. 

Automatic Valve Co. 


Barco Mfg. Co. 

Beckett Harcum Co. 

Bellows Co. 

Bendix Aviation Corp., Pacific Division 
Benton Harbor Engineering Works 
Birmingham Hydraulics 

Brown & Sharpe Mfg. Co. 
Burgess-Manning Co. 


c 


Capital Engineering & Mfg. Corp. 
Carbide & Carbon Chemicals Co. 
Division of Union Carbide & Carbon Corp. 
Cardwell Machine Co. 
Carter Controls, Inc. 
Celanese Corp. of America, Chemicals Division 
Century Hydraulics 
Char-Lynn Co. 
Chicago Rawhide Mfg. Co. 
Chiksan Co. 
Circle Seal Products Co. 
Clover Industries, Inc. 
Commercial Shearing & Stamping Co. 
Crane Packing Company 
Cross Manufacturing Co. 
Cuno Engineering Corp. 


Darling Valve & Mfg. Co. 
Denison Engineering Division, American Brake Shoe Co. 


Eagle Signal Corp. 

Eastern Industries, Inc. 

Eastman Mfg. Co. 

Electro-Dynamic Division, General Dynamic Corp. 


Electro-Snap Switch & Mfg. Co. 


Fawcett-Finney Ltd. 
Flodar Corp. 

Fluid Controls, Inc. 

Fulflo Specialties Co., Inc. 


Galland Henning Mfg. Co. 159 
Gar Precision Parts, Inc. . ° : ..... 160 
Garlock Packing Co. . — jilisiiiaeaidiieaand a 
Gast Mfg. Corp. we ...133 
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Gerbing Mfg. Corp 


Hanna Engineering Works 


Gits Bros. Mfg. Co 

Goshen Rubber Co., Inc. e 

Sait ams 

Greer Hydraulics, Inc 

Gresen Mfg. Co 

Hannifin Corp. 

Hansen Mfg. Co | 

Helicoid Gage Division, American Chain & Cable Ss 

sey ee | Saves You 
i Champ Div 


Hose Assessories Co 
E. F. Houghton & Co 


Howell Electric Motors Co. | 

C. B. Hunt & Son, Inc ‘ 
Hydraulic Accessories Co 

Hydraulic Power Div. The Hydraulic Press 


Mfg. Co., A Division of Koehring Co. 
Hydraulic Unit S ialteis C 
Hydre-Line Mig. Co. The Aftercooler and. saa 


that assures 


The Imperial Brass Mfg. Co . 
Industrial Engineering Corp 
International Packing Corp 
Compressed hi : 


Johns-Manville 








Keelavite Rotary Pumps & Motors Ltd. 

Kepner Products 

Walter Kidde & Co., Inc. | Here’s ; 

Kraiss! Co., Inc real teamwork} 
First, the Adams 
Aftercooler brings 
the compressed 


L & L Mfg. Co 
oli mei -iealel-igelivig— 


Benjamin Lassman & Son 
Ledeen Mfg. Co down — within 10 
Lenz Company of the cooling water 
Linear, Inc where it holds 
almost 40% less moisture 
dalelameligniaelin 
raelaha-talilolalelmelalii 
M-B Products 
Div. Tool Sales Co. Then, the Adams Separator 
Jas. P. Marsh Corp. ag -tehi-. Moma Za (elal-Mie 
Marshalltown Mfg Co efficiently remove the 
Marvel Engineering Co. 
Mayson Mfg. Co folate (tal tel io giving you cooler 
Metal Industries Ltd. drier air for your system 
ae oe Div. Thousands in use throughout industry. It will 
lick-Reedy Corp. 
Minneapolis-Honyewell Regulator Co. 
Industrial Div. aol] olelaMmol-tloh nam lele leony 
Minnesota Rubber & Gasket Co. 


Modernair Corp. 

Monsanto Chemical Co R p ADAMS CO tite 
Organic Chemical Div. . a ey e 

Munton Mfg. Co 


Jas. A. Murphy & Co Buffalo 17, New York 


pay you to find out all the details. Mail the 


R. P. ADAMS CO., INC. 
National Acme Co 249 East Park Drive 
National Sea! Division Buffalo 17, N. Y. 
Federal-Mogul-Bower Bearings, Inc. 
New York Air Brake Co. Please send my FREE copy of Bulletin #711 on Adams Cyclone 
Kalamazoo Div. Separators and Aftercoolers. 
Numatics, inc 
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The Oilgear Co 


Ortman-Miller Machine Co., Inc. Ries wen ed 
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Valve manufactured by 
Koehler Aircraft Prod- 
ucts Company, Dayton, 
Ohio for use in North 
American Aviation, Inc., 
F-86 Sabre Jet. 











SPARTA‘S 


CUSTOM MOLDED 


TEFLON Ball Seals 


Control Air Flow in F-86 Sabre Jet! 


The unique combination of properties of TEFLON, com- 
bined with Sparta’s patented process of custom molding 
Teflon in Thin Sections and Shapes, engineered to meet 
exact requirements, permits a practical, economical solu- 
tion to a critical problem in the manufacturing of the 
two Ball Seals used in this application. The motor- 
operated valve—as it is presently used—could not have 
been designed by employing ordinary flexible materials. 


The two seals of Teflon are leak-proof, retain their 
original size— whether in contact with hydrocarbon 
fluids, water, air or other elements which would cause 
swelling in ordinary materials. The extremely low co- 
efficient of friction enables the ball to rotate easily— 
opening or closing the valve. 


Teflon is suitable for use within temperature ranges of 
—450° F to 500° F, it is flexible and tough, chemically 
inert, unaffected by corrosives and has extremely high 
dielectric strength . . . offer- 
ing design and product- 
improvement opportunities 
never before possible. 
*DuPont’s Tetrafiuoroethylene Resin 

Flexible TEFLON Thin-Walled and 


Spaghetti Tubing . . . available 
in various sizes and colors. 


The first cost can be 
the least ... if it is the last cost! 


SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tile Co 


DOVER, OHIO PHONE 4-2380 
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APPLIED HYDRAULICS 





Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
“pretty much alike.” That just isn’t so, and your Hannifin man would 


like an opportunity to show you why... 
AIR AND HYDRAULIC 


He'll show you design features that other cylinders simply do not have... 


extra quality workmanship at critical points that pays off in longer life “4AM bal Es ) 
And when he 


..accessibility that simplifies their infrequent maintenance 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 
can often be delivered sooner. 

We think you'll agree that it pays to standardize on Hannifin cylinders, 





COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File . . . complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin | *aseceeeees 
Cylinders. Write Hannifin Corporation, 


545 S. Wolf Road, Des Plaines, Ill. QU ee 


| Power cvismoane 
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Coming in January Designers’ Guide Issue 


APPLIED HYDRAULICS 


* Answers to thousands of questions for FLUID POWER DESIGNERS 


Every day mail addressed to our editors brings requests from readers 
asking who makes a valve, cylinder, pump, motor, accumulator, etc. in given 
size, given pressure range, given flow rate, given size or types of port threads, 
Literally thousands of questions asking "Who makes it—where can | get it?” 


To help answer these and to make it simple for many other thousands 
of designers to get their answers quickly and easily, APPLIED HYDRAULICS 
will publish in January fifty pages of charts providing quick guides to product 
selection. 


25 QUICK GUIDES TO PRODUCT SELECTION 


Quick guide selection charts for the following twenty-five products will 
be one of the major features of the January, 1957 issue of APPLIED 
HYDRAULICS. These guides will cover all major components used in the fluid 
power field. 


CHARACTERISTICS DESIGNERS NEED TO KNOW 


The chart for each of the twenty-five products will list what companies 
make the product and will indicate the important specification characteristics. 


REVISED FLUID POWER CIRCUITS ALSO IN JANUARY 


The Fluid Power Circuits published three years ago, and for which over 
15,000 reprint orders were received, have been revised and will also be pub- 
lished in the January, 1957 issue. This section will illustrate 100 different cir- 
cuits covering 32 pages. A description of the operation of each circuit will be 
given. Here is another valuable working tool for all fluid power designers. 


FOR ADVERTISING RESULTS 


Here will be an issue that no fluid power advertiser will want to miss. 
Here in a single issue are the elements of valuable reference for designers 
and engineers throughout the more than 30 major industries that are large 
users of hydraulics, pneumatics and electrical controls. 


The charts and the circuit diagrams will help the reader select the com- 
panies making the products with the characteristics in the range of those 
required for the particular application. The circuit diagrams will assist in 
arranging the components within the Jifferent circuit requirements. But 
only your advertising can pinpoint the exact and desirable specifications of 
your product. Here will be an issue of long reference value that will have 
year ‘round use by designers searching for sources of products. And, an 
advertisers’ product index will assist readers to find your company's ad. 


BE SURE TO PUT THIS JANUARY ISSUE 
ON YOUR 1957 SCHEDULE NOW! 


Advertising Deadline—December 10, 1956 


APPLIED HYDRAULICS 


812 HURON ROAD e CLEVELAND 15, OHIO 





